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An E^^luation of 1970 Census Occupational Classification 

* The Postcensal Manpower Survey- Census Match Study 



INTRODUCTION ^ 

The Bureau of the*CepsusiS continually involved efforts to 
evaluate and improve its occupational classificatioa system *The 
1972 Postcensal Manpower Survey (PMS), conducted by the 
Bureau under the sponsors^p of the National Science Founda- 

• tion, enabled the Bureau to make a significant contribution tb 
•this ongoing effort This report presents the methodology and 
"substantive res(jlts of a study,, known as the RMS-Census Matfh,, 

^ that ammpted to take advantage of *this opportunity 
. ^ The sample* for the 1972 PMS was chosen from anpng 
persons who had been ' identified m the 1970. Census of 

* Population as ' being in selected engineering, scientific, and 
technical occupations m the 1970 experienced civilian labor 
force (ECLF), Each person' had been clerically cgded" to a 
detailed 1970 census occupa-tional category on the basis of 
refities to a set of questions about "current or most recent job 
activity/' In the 1972 survey, these persons were asked, to 
respond to a similar set of questions about their 197.0 job. Each 
person, .however, was al$o requested to select ttae most 
appropriate detailed occupational category for this job In this 
way, two classificatioiDs of the respondent according to occu 
pation in 1970 were made available It was possible to compare 
the person's census and PMS categories, and to use the 
comparis^ to judge whether the person had been correctly 
classified m the census. 

A person's PMS classification, of course, either agreed or 
disagreed with the census classification. When it agreed^ in 
creased confidence could be placed in the belief that the census 
had coded the per^n into an occupational category that 
accurately reflected the kind of work he or she was doing^ 
When, however,, it disagreed, a doubt arose about the validity of 
the census classification. This doubt wou\j\ remain until thj 
reason^ for- the difference could be established. It was assumed 
that one possible cause of disagreement could arise when the 
person's occupation was described in the PMS differently from 
the- way it was described^n response to the c,ensus questioris 
Further research on such cases would reveal whether the census 
response or the PMS response had provided^ more accurate 
identification of the person's occupation \r> 1,970, or whether 
tKe descriptions were in'cenflict to sojch a degree that the more 
appropriate identification could not be determined. Also, it 
could be that the census and PMS descriptions were essentially 
the same, but differences in the way the descriptions vyere 
collected or categorized had led to the occupational classi 
fication differences. \ » * 

SUMMARY OF. OBSERVATIONS 



Certain strengths and ^zfknesses of the census occupational 
classificatiofi^ystem were revealed when it was placed against 
the background of the PMS system. Additionally, placing^the 



census against the PMS procedure was tantamount to con- 
trasting two differen-t methods of classifying occupations:*tbe 
census method, in which clei;icat!^coders translated responses 
into occupational categories, and the PMS method, m which the ^ 
classification was done by the respondents them^selves, Ihis 
contrast was especially important for its inSights into the pitfalls 
of the PMS approach and the ways such pitfalls might* be 
avoided. 

In particular, the following observations, concerned with ' 
'^Specific means of improving the^ Census and the PMS 'occu- 
pational^ classification s^ystems, were made durii^g.the study 
Their meaning will become clear to* the reader once further 
sections of this report are read. The first six observations are 
related to the census system, the l^st three, to the PMS system^ 

Observation 1. It should be stressed to the census coders 
that information in all sections of tl>e census occupational 
question should be considered before they assign an occupa- 
tional code. Frequently, the coders placed a respondent in an 
occupation based solely on th^ written entry in question 34a 
(See illustration A), this practice led to misclassification errors,- 
especially when the respondent supplie.d insufficient informa- 
tion in qgesfion 34a. Thus, any proposal to reinstate the 
"cascade rule," (see page 9) or any variation of it, should not 
be app(;oved. • ' 

Observation 2. An extensive examination should be con- 
ducted conpernmg the use of the lowest-code rule (see page 9) 
in assigning occupational codes* to Respondent? whose jobs 
inv^^^^a^h managerial activities and activities related to 
ic occupations such as electrical engineering. Because of 
the lowest-code rule, the respondents wer^arbitrarily assigned 
to particular scientific or engineering occupations, rather than 
to managerial occupations, A better approach may be the use of 
the jo^) title section (question 34c of illustration A) as the 
deciding factor. A respondenrt who enter? a job title that is 
consistent with the nrwnagerial activities reported in question 34b 
should be^classified into a managerial occupation Otherwise,, 
the person.should be coded to a specific scientific or engineering 
^occupatiof. ^ * 

Observation 3. Extensive research needs to be done on the 
major occupational group, 'operations and system researchers 
and analysts,/' since a significaat number of .persons are 
imprdperl/ classified nito "this group. The major cause of tha 
problem is the failure of respondents to differentiate amoftg the 
vat-ious kinds of systems analysts, such as "business" systems 
analyst or "computer" systems analyst. One partial solution 
'may be the use of industry requirements. For example, .a 
respondent could be classified as a computer systems analyst if 
the written entry (or entries) is "systems anafyst" and the 
industry code is either 189 ("manufacturing, electronic com- 
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'putlrig equipment'') or 739 ("computer programming services"). 
Another ^^p^i\)l^ solution is to classify "system&nalyst, net 
specified under the occupation* "computer systeny analyst", of 
course,.;doings9 could mean th^t some persons who legitimately 
belong ta the group ''operations and systems researchers and 
analysts" would be misclassified. 

Observation 4. A further examination should be m^de of 
certain occupational titles that were identified as problem areas. 
' The following ire some examples: 

a. There does not seem to be any real difference between 
the title ''mathematical actuary" (now included under . 

*^"036 mathematicians'') and the title "actuary" (now 
included under "035 acti^aries"). 

b. "Psychiatric sociahworker" should be an occupational 
* title under "psychologists" rather than under "social 

workers." Many psychiatric social workers coded them- 
selves to the occupation "psychologists" on the» PMS. 
Also, rnany reported on the PMS that their major field of 
study was psychology. 

c* Some of the occupational titles, such ^s "wildlife 
biologist," "fishery biologist," and "plant/pathologist," 
could be moved from ^the occupation "agricultural 
scientists" to "biological scientists." This change may 
' , make thp titles under both of these census occupations 
more Komogeneousi - ' ^ 

d. The job title "financial analyst" might be pfaced more 
appropriately under the occupation "accountants" than 
, \ under "economists." The PMS^ indicates that most 
financial analysts ident^fied themselves as "accountants" 
r^t^er tjj^nas' "economists." Furthermore, moix of these 
person/^ reported, in t^e PMS that their major field of 
. studv(was accounting. 

Observation 5. The respondent who 'reports a dual occu- 
pation 'in every part of question 34 should be placed ijjto a 
residual category rather than into either of the specific 
occupations. For example, the eritry "programmer-analyst" 
'should be coded to "005 computei; specialists,, not elsewhere 
classified," instead of to "003 computer programmers" or to 
"004 computer systems analysts." An occupational title 
"programmer-analyst" should be added to the list of titles for 
the occupation "computer specialists, not elsewhere classified." 

Qbservatioh 6. Some occupational titles should be atdded to 
the. census classification scheme. "Marketirig representative,''" 
"micr6scope operator," and "behavioral science teacher" are 
additions that should be made. 



Observation 7. Most PMS coding errors involve college and 
university teachers of engineering and science who failed to 
code themselves to their specific fields of engineering or science 
a$ instructed on PMS List C (See appendix A). Instead, these 
persons placed themselves into the occupational category "451 
teachers, college and university, excluding engineering ani 
science." possible solution would be to underscore thi 
instruction "including college professors and instructoi/" which 



is stated on List C after each of the major engineering and 
scientific occupational groups. Another suggested solution is to 
change the present code 451 category to read "Nonscience and 
nonengineering college and, university teachers (Engineering) and 
science^teachers, see codes 401-432 above)." 

Observation 8. A substantial proportioo^ of the misrfiatches 
occur because of structural differences between the census and 
' PMS classificatiori schemes. The limited size of the 'PMS 
occupational coding list is probably the major reason. As 
explained in a later section, the PMS classification scheme did 
not provide the respondents'with the occupational titles, such as 
"financial analyst," included under the List C categories, , 
whereas the census did provide these titles to the census coders. 
Thus, respondents often misclassified their occupational titles in 
the PMS One possible way to minimize these PMS misclassi- 
fications would be to add some examples of tlV-eppropriate 
occupational titles to each of the PMS occupational categories. " 
Eor'example, the occupational titles, "botanist/' "entomologist," 
"bacteriologist," could be listed next to the PMS occupational 
category'/'biological scientists." This listing would be especially- 
helpf\jl to respondents who are trying to determine whether 
they belong in one of the residual categories of List C, such as 
"other social scientists.'* 

Observation 9. Many respondents incorrectly^ used PMS 
residual categories (codes 412, 416, 428, and 432) when their 
occupational titles were included ^nder specific PMS occu- 
pational categories. It is hoped that the' suggestion made in 
observation 8 will prevent some of these misclassffications. It 
may, however, be advisable during the processing stage of future 
PMS surveys to verify clerically a sample of casfes m whicfe^the 
respondents use residual categories. This verification would give 
the analyst some data concerning the reliability of the counts m " 
these residual groups. 

BACKGROUND OF THE STUDY 

The official title of the 1972 Postcensal Manpower Survey 
(PMS) is the ''1972 Professional, Technical, and Scientific 
Manpower Survey." The survev^s. conducted by the Bureau of 
the Census'during the spring^d stU^Qnj^r of 1972.^ The sample 
for the survey wa^ chospn from among persons enumerated on 
either a 1 5- or 5-perc^nt sample questionnaire in the 1970 
census.^ The sample included approximately 97,000 persons 
who had been classified by the 1970 census as bei^ in the 1970 
experienced civilian labor force (ECLF) m one of 64 target 
occupations. This study is resjtricted to those members of the 
sample who were in one of 44 engineering and science 
occupations and who reported their 1970 occupation in the 
1972 PMS; there were approximately 35,000 such persons. 

The occupational classifications in the 1970 census are based 
upon responses to items 33, 34, and 35 on the 1970 census 
questionnaire. The se questions are reproduced in illustration A. * 

^ For detailed! information on the survey, see U.S. Bureau of the Census, 
Characteristics of Persons, m Engineering and Scientific Occupations; 
1972, Technical Paper No. 33. U.S. Government Printing Office, 
Washington, D.C. 19R4. ' < 

^See U S. Bureau dithe Census. U.S. Census of Population & Housing, * 
1970, Procedural Histbry, PHClRMI. Washington, D.C. 1976. Chapter 
15. for a description iof-the various q^Jji^idnnaires used in the 1970 
census. * --6' 
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Persons were classified according to the system described m the 
publication, 1970 Census of Population Alphabetical Index of 
industries -and Occupations.'^ Paris^f thfs system essential to an 
understanding of this study arSjj^plained in the following 
sections of this report. ' - » . 

The 1970 PMS 'occupational classifications are based on 
responses to item 22 on the PMS questionnaire. This item, along 
with related PMS items, is shown in illustration B. Item 22 
asked the respondent to/fpecify the kind of work being done in 
each of his or her thre^most recent jobs, begmmng with the job 
held in 1972 (or nearest to 1972, if the respondent was not 
working in 1972) and working. backwards. The person's occu- 
pation during the time period) cx^mpgrable to that of the 1970 
census was selected frofn this- job history. Respondents 
answered item 22 by entpmg a code and a description from the 
reference list (List C, rdproduce^i .in appendix A) that accom- 
panied the PMS questionnaire. The essential features of the PMS 
occujiational classification system are alao explained below. 

Table 1 presents a distribution of the 1 570.census science or 
engineering occupations of the PMS respondents in this study, 
by their detailed occupations in 1970 according to the 1972 
PMS. Had the PMS and the census classified persons into 
corresponding categories, all cases in the table would be within 
cells located ^op 'the diagonal. This study was undertaken to 
learn'' why significant numbers of cases are Ideated in off- 
\diagonal cells. 

This research does not permit statements about the overall 
accuracy of the census figures on the number of persons in each 
of these science or engineering occup^ions. For a particular 
censifs occupational category, the study was concerned only 
with ^the cases for which the PMS classification was in 
disagreement^ (i.e., the off-diagonal cases). Since' the PMS 
indicated that' these cases did not properjy belong in the census 
category; the cases were reviewed and the most appropriate 
classification of -PMS and. census responses was determined. 
Other census occupational groups, however, were not viewed for 
^ evidence, based on the PMS, that some of their members should 
* have been classified to the census category being examined. Nor 
were the on-diagonal cases reviewed for evidence of misclassi- 
fication in either source. The study,, then, was one-sided; and 
the PMS estimate* of how many^ persons belong in a census 
category is within the scope "of this research,, bounded on its 
upper limit by the number in the particular census occupation 
and on its lower limit by the agreement cases. 

^/ , 

CORRESPONDENCE BETWEEN THE CENSUS AND 
THE.PMS OCCUPATIONAL CATEGORIES 

The first stage of the research was to establish the corre- 
spondence between th'e census "'and the PMS ^occupational 
qptegories. The PMS categories equivalent to each census 
category were determined; this correspondence or equivaleVice 
was established at both the major-group and detailed levels of 
occupational classification. The census detailed occupational 
category "^onomists," for example,, was considered to be 

^The full citation U.S. Bureau of the Census, 1970 Census of 
. Population Alphabetickr^index of Industries and Occupations. U.S. 
Government Printing Office, Washington, D.C., 1971. 
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33-^5. Current or most recent job actnrrty 

Deicrtbe clearly thti pt/Con'i chief fob actiiUy or business 
last week, if any If he had more than ont fob, describe 
the one at which he worked the most hours 

If this person had no fob or business last week, give 
information for last foB or business since I960 



33. Industry 

a. For whom did he work? // now on active duty m the Armed 
forces. pt4nt AF" and skip to question 36 



( Nameof lompany, bunnea organizaiwn, or other en/phyer ) 



b. What kind of business or industry was this? 

Denribe activity at location uhere errpployed 



i Fur example funtur high uhool tetail supermarket, dairy fjfm,^ 
rr and radio ieriue auto aiienjbiy plant, road lonuruiiion) 



c. Is this mainly — ( Fill oue atde } 

Manufacturing Retail trade 

Wholesale trade "Other (agriculture ion\lruction, 

ierijce governmeni eic' ) 



34? OccupatKKi 

a. What kind of work was he doing? 



iFur example T\ tepajfttJan ieuing maihiue operator tpray paitilet 
mil engineer ^ann operator, fann hand junjor hgl^ Fnginh teacher } 



\ 



b. What were his most important acttvTties or duties? 



(For example Types keepi accouni booki filei sells can. 
operates printing press, cleans buildings, finishes concrete) 



c What was 
his iob 
title? 



3i. Was .this person— (Fill one ctrc(e) 

Employee of private company, business, or 
individual, for wages, salary, or commissions . 

Federal government employee 

State government employee 

Local government employee (cit> I'tnui) en ) 

Self employed in ovwrbusmess. H 
professional practice, or fanm — 

Own business not incorporated 

Ow«*business incorporated 

Working without pay m family bisiness or farm 



equivalent to the detailed PMS occupational category "econo- 
mists", the nnajor census group "social scientists" corresponded 
to the major PMS group "social sqientists." The correspondence 
between th^ two classification systems is shown in example 1 
and by the diagonal of table li Persons whose occupations 



9 



Illustration B 



Pof» 1^ - EMPLOYMENT PROFILE 



to thi* part of xHf qur\tiono«irr wr ttr askiOfi qursiions aboui vou^ l*sl THREE i i^ilian jobs b<>f(innin^ w.iih iKr mjjor job >ou Krld list v»rrk (or iKr lisl (oH v ou hrldl 
«nd MOrk in^ ba<. k Pl^«s^ in«. ludr ell job<» noi jUst m irnlilu ur ift hnu dl jubs in anst^rfini; these t^urstiuns ceniid*r e cheng* in lobi to hov* occwrrvd <( tK*r* 
• ignificont cheng** in yovt duti*s, l*v*l of r*iponiib>hty, or occwpotion e\rn iKou^K >»u mi\ h^^*' i,oniinueJ **(.,^)nnf? lor ihe sam» »mplu>rr Plrjsr ansvsrr r K qursiian 
for dl] xhtrr jobs If you Kad more iKan one regular job last v*erk report on iKe one **hiih >uu i onsidcfed be ^our f)rimar> or moKi tmporidni job Unlormaiion about 
second f.«/frrni regular )ob__sKould be reportnJ m question V ) 
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work' . 



For whom did yow 

company , . _ 

or other rmplover (or • 



Name o( company . business, orf^ani/ Jtion ktov 
* elf empio* r.n 



I adon vkKere vou nere employed 



21 WHot kind of buimoss wos ihii' 

F nter ^ ode and desiription from I ist 
( onducted ils acli\i(ies at (^ffrreni 
desc riplion of iKe at li \ itv at the ln( 
v*Ofe e/nplovrd 



H I f t he or t:ani ^ at lun 
o( n ion% enter the 



22 Whpt kind of work war* you domg' 

^ F nler t ode ancJ des. nptroii from I »\l ( 



Whot war* yowr mOlt importoni octivtiOl Of dudai' 
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THIRD TO LAST CIVILIAN JOB 
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i - Own business - not mcorporotad' 

7 - 0»*n business - mcorporatad' 

• - norkiOf( without poy in family business or farm* 


fMtfk on/v one box) 

132 ' 

2 J 
} 
4 
% 

6 

7 1 
8 


(^atk Only onf boxi 

133 ' 

2 

J ' 

> * 

S 

6 
7 
0 


CMark 9n/y one box) 

134 

2 
) 
4 
S 

6 

7 r 
• 


27 Did you utuolly wO«k full tima or port tima' 


' F time 1 F*art iiqje 


136 

' , Full time 2 ' j part-time 


137 ' ^ 

1 [ ] f ull-time 2 ^ J Part time 


28 Batwaon whot dotal did you hold thii poiition' 
(Eattt month »nd yesr /or each fob; 


Trom 

138 


From 

139 


' r ' 

r rom 

140 


To 

14-J X ' ] Or last >*eek 


To 
142 


To 

143 w 



correspond »n the PMS and census are known as "matches", 
those whose occupations do not. correspond are "mismatches." 
The mismatches were the focus of this research. Table 2 
presents 6, distribution of matches and mismatches within each 
detailed census' occupation. * 

THE SAMPLE. 

The total number of mismatches was 19,620 out of a universe 
of 34,938. In choosihg the sample^ for the study, th^e 
mismatches were first separated according to six major census 
occupational groups: (1) operations and computer specialists, 
(2) engineers, (3) mathematical specialists, (4) life scientists, (5) 
physical sciehtists, and (6) social scientists. Each major census 



occupaticyial group was then d)V*ded into major-groui^ level and 
detailed-level mismatches. The dVtailed-level mismatches are 
cases vN^ose ma^or occupational category in the census is the 
counterpart of their major occupati6nal category m the PMS, 
but whose detailed occupation in the one is not the counterpart 
of their detailed category in the other. The major-group level 
mismatches are cases whose PMS an'd census categories do not 
agree even at ^the major-group level. Table 2 shows, the 
distribution of major-group ancU detailed-level fJTismatches 
within e^ch detailed census occupation. 

The mismatches were separated into a total of 12 sampling 
groups-the*major-group level mismatches and the detailed-level 



mismatches within ^ach of the six majpr occupational groups. 



ERLC 



10 



7 



The sample, approximately 1,260 cases, was* chosen by a 
random sampling technique within each Sf these sampling 
groups. Table 3 presents the total number of sample cases 
within each of the 12 sampling groups. Appendix F provides a 
further explanation of the sample design. J 

REASONS FOR DISAGREEMENT 

The occupational classification that each case receive'd in eij^er 
the census or the PMS was -the output of the respective 
occupational classification system. To discover why these 
outputs differed, the response, which was the input to ^aCh 
^system, and the classification systems themselves had to be 
examined. Each classification system consisted of (1) a collec- 
tion vehicle {i.e., the questionnaire), and (2) a method for 
converting the response into a three-digit occupattonal code. 

TWE RESPQ^ISE 

The census ofuestionnaire coHecti^ responses about occupation 
manily in item 3^4 {see illustratiorN^. The three parts of this 
rtem cor^spond -to items . 22, 23/\and 24 on the) PMS 
quest iocfrj aire. To answer the census occu^ioVial question, the 
respondent was free to choose hi's or her own \Arords aYid was not 
limitea to a predefined list of occupational descriptions.^ For 
3js^r»ason, the census questfon is often referred 'to as an 
"op^-ended" question. All thrpe 0arts of the question were 
* used as inputs to the census classification sysjtem.' * 
On the PMS questionnaire, items 22^2^, and 24 asked for 
occupational data {$ee illustration B); Only item 22„ however: 
entered directly into the occupational classification system. The 
- written replies to questions 23 an/d 24 were used during the 
clewcal processing stage of the ^^S to clarify th^a^aning of 
responses t^ item 22; and^fMm the point of viev^^fkis study, 
the replies if\questiony^ and 24 were essentia! ^^^mple^e ^ 
.understanding oMtfe "In formation about "kmd of work" that 
the. respondent translated Into a code m Item 2Z, In contrast to 
the open-ended census question, PMS jtem 22 had a limited 
number of response possibilities. The respondent was asked to 
enter a code and an occupational description from List C {see 
appendix A) in answer to the question "^What kind of work were 
you doing^" PMS responses were not entirely restricted to 
reference-list categories, however,^ because List C provided 
residual^ategories the respondent could use if none of the listed 
descriptions accurately described the occupation. Therefore, th^* 
PMS response contained elements of the PMS classification 
system because the codes on List C were used, in bpt^. the _ 
response and, as discu^ed in 'the next section,^ in 'the PMS 
classification system. A procedure using the information in all 
, three PMS items (22, 23, and 24) was Employed to separate the 
PMS classification system-elements from'the response, so that^ 
an unadulterated PMS response could "be cornpared with the 
census response. This procedure is e)iplained in appendix B. 

THE CLASSIFICATION SVSTEM : COLLECTION 
VEHICLES , 

Item 34 on the census questionnaire was part of a battery of 



questions {see illustration A) dealmg with tbe personis current 
or most recent job activity. Each person in this study vyas 
identified as being employed in 1970, and thus, should have 
answered these questions according tcr.-ttie instruction to 
"describe clearly {his or her) chfef job activity or business last 
week, if any." The data concerning the census occupation refer, 
therefore, to the calendar vveek prior to the date on which the 
respondent completed the questionnaire or wa^ interviewed by a 
census interviewer. Because th^ week of enumeration was not 
the same for all persons, the reference JweeK for the occu- 
pational data is not entirely uniform. If the respondent held 
more thah one job during the reference week, the one at which 
the most hours were worked was to be described. - - * 

In contrast to the census, the PMS collected occupational 
data as part of a series of questibns that asked the respondent to' 
provide a Job history (see illustration B). The respondent was to 
answer questions concerning the last three civilian jobs, be- 
ginning with the major job held Ijst week (i.e., the week prior to 
the date on which the questionnaire was filled out) and working ' 
back in- time. In answering the questions, the person was. to 
consider that a change In jobs had occurred if there were 
significant changes in duties, level of responsibility, or occu- 
pation, even if theare was' no change lo employer. If the 
respondentjiad more than one regular job, the job considered to 
be the primary or most irrlportant^ne was to be reported. The 
censiis gave the person a yardstick for determ in ffig primary job 
{i.e:, the one at ^ich the greatest nu>nber of hours were 
Wrked),^but the PMS left the determination up to the 
respondent's own consldera"t^n of "most important" jobv * 

THE.CLASSIFICAJI^ON SYSTEM: 
CLASSIFICATJcjNSCHEMES 

The final step In the occupational classification systems was the 
assignrrifiot of numeric^^des ^ the written occupational 
descriptions*. These codes represent detailed occupational cate- 
gories and are |lhe basiS upon which the tabulations by 
occupation, 'such as those In table 1, ware made. * * ^ ' 
In the census, the vvd^n responses were converted to 
identifying codes by relatir^te description to an entry m the 
Alphabetical Index of Industries apd Occupations. The con- 
version was made by clerical coders jdu ring the processing stage 
of the census. These cis^dps were- then entered onto computer 
tape. 



As mentioned above-, the Chief census occupational question 
. _{iteitii^4) had three sections, {a) kind of work, (b) most 
Jlj^or^anl! wqrk ^activities or duties, and {c) job titlg. Cjsing ^he 
entries in thesQ three sections, 'the census coder -attempted to 
arrive at aa ©ccupatioo for the«person that rrlatched one of the 
titles in the Alphafietical Index. Illustration \(f shows tRe 
occupational titles of the detailed category "chemists," Based 
upori this occupational title, and,, .m some instanqes, upon ^ 
information provided by the respondent in the industry 
question {question 33) and/or tl\p clas^f-worker question' 
{question 35), the res^onden|^ll||^lven an occupation'al co^e.* , 
The detailed, census occuQational jcategories, .their* associated 
^ codes, and the occupational titles thjpy mclude,;constitute th& , 
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The sample, approximately 1*260 cases, was' chosen by a 
random sampling technique within each if these sampling 
groups. Table 3 presents the total number of sample cases 
within each of the 12 sampling groups. Appendix F provides a 
further explanation of the sample design. \ 

REASONS FOR DISAGREEMENT 

The occupational classification that each case receive'd in eitjier 
the census or the PMS was -the output of the respective 
occupational classification system. To discover why the^e 
outputs differed, the response, which was the input to ^aCh 
^system, and the classification systems themselves had to be 
examined. Each classification system consisted of (Da collec- 
tion vehicle (i.e., the questionnaire), and (2) a method for 
converting the response mto a three-digit occupational code. 

THE RESPO^ISE 

The census Questionnaire collecus^ responses about occupation 
marnly in ijtem 3^4 (see tllustratiorN^. The three parts of this 
nem cor^spond -to items . 22, 23/\3nd 24 on the] PMS 
questioomaire. To answer the census occufJaiioVial question, the 
respondent was free to choose hi's or her own Vords aVid was not 
limited to a predefined list of occupational descriptions.. For 
jis- 

"opfefi-ended" question. All thrpe ^arts of tf\e question were 
'used as inputs to the census classification system.' * 
On the PMS questionnaire, items 22^2^, and 24 asked for 
occupational data (see illustration B): Only item 22, however; 
entered directly into the occupational classification system. The 
written replies to questions 23 and 24 were used during the 
clerical processing stage of the^?A/IS to clarify ttWrr^aning of 
re$p6nses~tS| item 22; ankfiwi the point of viev^^^Ls study, 
the replies (n^uestiony^ and 24 were essential ^^^mple^e ' 
.understanding df-ttfe'in formation about "kind of work" that 
the. respondent translated into a code in item 2Z.lh contrast to 
the open-ended ^ census question, PMS jtem 22 had a limited 
number of response possibilities. The respondent was asked to 
enter a cocje and an occupational description from List C (see 
appendix A) in answer to the question ^hat kind of work were 
you doing^" PMS responses were not entirely reMricted to 
reference-list categories, however,, because List C provided 
residualfCategories the respondent coulcj use if none of the listed 
descriptions accurately described the occupation Therefore, thne 
PMS response contained elements of the PMS classification 
system because the codes on List C were used, in both, the 
response and, as discussed in 'the next secttbn, in'the PMS 
classification system. A procedure using the information in alt 
three PMS items (22, 23, and 24) was Employed to separate the 
PMS classification system -elements from the response,^ so that^ 
an unadulterated PMS response could •be compared with the 
census response. This procedure is e)^plained in appendix B. 

THE CLASSIFICATION sVSTEM : COLLECTION 
VEHICLES , 

Item 34 on the census questionnaire was part of a battery of ^ 



questions (see illustration A) dealmg with tbe personis current 
or most recent job activity. Each person in this study was 
identified as being employed in 1970, and thus, should have 
answered these questions according to^Jhs instruction to 
"describe clearly (his or her) chfef job activity or business last 
week, if any." The data concerning the census occupation refer, 
therefore, to the calendar vyeek prior to the date on which the 
respondent completed the questionnaire or wals interviewed by a 
census interviewer. Because th^ week of enumeration was not 
the same for all persons, the reference jpveek for the occu- 
pational data IS not entirely uniform. If the respondent held 
more thah one job during the reference week, the one at which 
the most hours were worked was to be described. - - 

In contrast to the census, the PMS collected occupational 
data as part of a series of questi6ns that asked the respondent to 
^ provide a^ob history (see illustration B). The respondent was to 
answer questions concerning the last three civilian jobs, be- 
ginning with the major job held \^sx week (i.e., the week prior to 
the date on which the questionnaire was filled out) and working 
back tn- time In answering the questions, the person was to 
consider that a change in jobs had occurred *if there were 
significant changes in duties, level of responsibility, or occu- 
pation, even if thare was* no change ip employer. If the 
respondenLhad more than one regular job, the job considered to 
be the primary or most iniportant^ne was to be reported. The 
censds gave the person a yardstick for determinffig primary job 
(i.e:, the one at Wiich the greatest nu>nber of hours were 
Wrked),^but the PMS left the determination up to the 
respondent's own considera^n of "most important" job> * 

THE,CLASSIFICAj|^ON SYSTEM: 
CLASSIFICATJOISrsCHEMES 

The final step in the pccupational classification systems was the 
assignnrient of numeric^TOdes ^ the written occupational" 
descriptions. These codes represent detailed occupational cate- 
gories and are ^Ihe basis upon which the tabulations by 
occupation, 'such as those in table 1, were made. * * * 

In the census, the vvd^^ responses were converted to* 
identifying codes by relatir«^e description to an entry rn the 
Alphabetical Index of Industries apd Occupations. The con> 
version was made by clerical coders jduring the processing stage 
of the census. These cgi^s were- then entered onto computer 
tape. 

As mentioned above^ the Chief census occupational question 
Jitei4^4) had three sections, (a) kind of work, (b) most 
jq^or^ant! vvQrk^actiVjties or duties, and (c) job titl^. 6sing ^he 
entries in these three sections, , the census coder ^attempted to 
arrive at aa ©ccupatioD for the«person that niatched one of the 
titles in the Alphabetical Index. Illustration shows tRe 
occupational titles of the detailej^ category "chemists." Based 
upon this occupational title, and, .<n some instances, upon^ 
into/mation provided by the respondent in the industry 
question (questicfn 33) and/or tl\p clas^f-worker question' 
(question 35), -the res^onden|j ^||>^ iven an occupation*al co^e.* 
The detailed census occupational categories, .their associated 
codes, and the occupational titles thjpy fnclude,- constitute th& ^ 



1970 census occupational classffication scheme."* The manner in 
which occupational codes were, assigned by the census means 
that the detailed census occupational categories are defined m 
tecms of a set of occupational titles. Persons with any one of the 
titles subsumed by a particular detailed category were to be 
assigned the code of that category. These titles are shown in the 
companion publication of the Alphabetical Index entitled the 
Classified Index of Industries and Occupation.^ 

In the PMS, providing >^n^ occupational description and 
coding that description were products, of the same activity, 
which was performed by the respondent. As stated previously, 
to answer PMS question 22, the respondent was referred to a hst 
of occupational descriptions. List C, which was enclosed with 
the questionnaire; each description on this list is^ccompanied 
by a thrft'digit code. The respondent was requested to scan the - 
entire list of occupational descriptions, to choose the entry that 
was most appropriate in*describing his or her kind of work, and 
^en to enter the description and the appropriate code in the 
assigned areas of que^ion 2Z If the respondent could not find 
exactly the right description, he or- she was instructed to choose 

^The word "scheme" >s $«ed here ancl in the description of its PMS 
counterpart to distinguish the hsts of^ detailed occupational categories 
from the Classification systems of v\^ich they, along with the question- 
naires and the coding rules, are»a part. The list of census categories is 
. known, however, in the Alphabetical Index and in the Classified Index as 
.'thff "Occupational Classification System,'' a practice not follovwed m this 
report. 

*The full citation is U.S. Bureau of the Census, 1970 Census of 



one that came nearest to it in providing a proper description, or 
if none of the descriptions was appropriate, the respondent was 
asked to enter code 469, the code for the ''other occupations" 
category, and to include a brief occupational description in the 
space provided on the questionnaire. In either case, the person's 
PMS occupational category was determined by the code entered 
in the code box of PMS item 22. 

The entries of PMS List C, in effect, constitute the 
occupational classification scheme of the PMS. In most cases, 
these entries represent detailed census occupations, and they 
were assumed to include, all the occupational titles Which the 
corresponding census category included. On List C, however, 
none of the specific occupational ' titles subsumed by the 
categories v^as shown (except for a few categories, such as "425 
earth and marine scientists"). The structure of the PMS scheme 
differs, therefore, from that of the census scheme in that the 
PMS structure 'does not make available to the coder (i.e., the 
■^respondent in the PMS) alt the subcategories or occupational 
titles ^included under each detailed .occupation. The PMS 
structure also differs from the census one in that the census 
specifies industry and/or class-of-worker qualifications for in- 
clusion in some occupational categories, whereas this is not 
done in the PMS. 

DEFINITIONS OF MISMATCH CAUSES* 

The reasons f9r mismatches between the census and the PMS 
pccupatmnal classifications derive from circumstances within or 
between the elements of the twa systems explained above. THat 



Popujation Classified Index of Industries and Occupations, U.S. Govern- 
ment Prirxjjng Office, Washington, D.C., 1971. ^ 

IlluStratidll C * s Occupational ntles for chemists^ 

Note. The numerical or alphabetical c^es following any "title mdicate that a person wtth jl\ ttem 34 return of the given occupation^tle is classified as 
a "chemjst" only if the accompanying industry code is one of these codes. For mor^^jf>«rmation, see the Alphabetical Index or the Classified Injdex 

045 Chemists Dairy chemist - v 

Dye colorjst, formulator-307-3l8r, 349 
Dye expert-347-358, 368, 369 



Oil expert~377 
Organic chemist 



Agriculturil qhemist 
AnalY$t-0tt7-O57 
AnalYtioB|5chemiSt-(897) 
A$saYer-(748) 
Atmospheric chemist 

Biochemi$t-{897) 
Biqiogical chemist-{897) 
Ceramic chemiit 
Ceramist-119, 128, 137 
Cereal chemist 

Chemical analyst 
Chemical econom^t 
Chemical educat<#-Exc. K.858 
.Chemical librarian <^ 
Chemist'-(89y) ' 

Coagu lat ina;drv i ng $u pervi sor-3 4?- 369 
j^r Codl-chifnfft-729 

Color'cQniuitantw3070 18.34^ 

Color mtker-34 7*358, 36B, 369 

Color maker, formulator-307.318, 349, 388 



Electrochemist-(897) 
Fermentologist-289 
Food analyst 
Food chemist 
Food-processing chemist 

Food scientist 
Food technologist 
FormuIator-347-369 
Glass technoIogist-1 19 
Gold assay§r-(748) • 

Industrial chemist 
Inorganic chemist 
Inspector 

Chemical-347.358, 367-369 
Jbice ^(aiw*«^2er-278 

J^ice tester-278 
Laboratory themist 
Medical chemist-(897) 
Metallographer 
Metallurgical specialist 
Metallurgist . ^ 
Mix chemist 



Color matcher-347^358, 368, 369 
Colorlft-347'358, 368, 369 
Colorist, fofmulator-307»318, 349 
• Compounder, formulator-C, 107-398 
Control chemltt-328 

Source: U.S. Bureau of the Q^B yi970'Census of«-Population, Classified Index of 
Induttries and cixupations, U.S.^^wrnment Pnntiog Office, Washington, D.C., 1971. 



Nutritional chemist-(897} 



Paint formulfflor— 359 ^ 
Patent chemist ' 
Pesticide chemist 
Pharmaceutical analyst 
Pharmaceutical chemist-! 897) 

Pharm'acognosist ' 

Physical biochemist 

Physical chemist~(897) 

Physiological chemist-<897# ^ 

Powder expert 

Quality*control chemist , ♦ 

Rubber chemist 

Rubber compounder, f ormulatop-379 * 
SoiJ chemist-~{897) 

Spectrograph operator-Exc. D. 139-238, 7^9 

Spectrographer-Exc D. 139-238, 759, 
Spectroscopist-Exc. D. 139-238, 759 
Teacher ) 

Chemi$try-Exc. K, 858 
Textile chemist 

Textile colorist, formulator 
Textile techologist 
Tower-control man-349 
Water chemist 
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Is, the general causes lie in diffefehces between the way persons 
responded dr in the way these responses ^were classified by 
either system. Example 2 summarizes these causes. The fol- 
lowing paragraphs of this section describe the specific causes, 
ijicluded under the two general he.adings: (a) classification- 
system causes, and (b) response causes. ^ 

L CLASSIFICATION;SYSTEM CAUSES 

This section describes the causes for classification differences 
arising when the responses in the census and the PMS are the 
same or essentially the same. Since^these differences must then 
derive from the classification systems, the caOses are thus 
referred to as "classifjcation-system causes". This group of 
causes.has two major subcategories: (A) errors and (B) systefffic 

• differences. There are three kinds of errors: (1) census coding 
errors, (2) PMS coding errors, agd (3) processing errors There 
are two kinds of systemic differences* (1) striAtural differences, 
and (2) methodological differences. Each of these specific 
causes is explained below 

t 

A. Errors. Errors occurred when the wrong code was 
assigned to an occupational description because the rules of a 
particular system were violated. If the violation had not 
occurred, the 'census occupational -category and the PMS 
classification would have corresponded. Errors in each source 
were determined independently; that is. in the identification of 
a census^error no reference was made to the PMS'and vice versa. 

1. Census Coding Errors. Census coding errors occurred 
when the written descriptions provided by the respondent on 
the 1970 census questionnaire were improperly coded according 
to the census coding rules and procedures. In some cases, an 
^ obvious. jtoding error was made For example, the respondent 
reporteci "pharmacist" in question 34a. "dispenses drugs" in 

* question 34b, and "staff pharmacist" in question 34c, but was 
given occupational cpde 045 ("chemists") instead of code 064 
("pharmacists"). In other instances, the coding error was not as ' 
straightforward. The codirtg of the following written description 
illustrates this type of error. The respondent entered "biologist" 

in question 34a. "studies wildlife" in. question 34b. and 
"wildlife biologist" m question 34c. The clerk coded this person 
to code 044 ("biological scientists") because of the written 
description "biologist " in question 34a. The additional 
Information in questions 34b and 34c. however, indicated that, 
according to the Alphabetical Index, the proper occupation for 
this person was "agricultural scientists." smce this occupation 
udes the title "wildlife bioloaist." 

^< .2 PMS Coding Errors. PMS coding errors resulted from 
the failure of the respondent to code an occupational descrip 
tion corr^tly in accordance with the rules of List C There are 
^'^two varieties of these errors. In ^he first kind, the respondent 
entered an occupational description In question 22 that was 
identical to one of those on List C. but f^led to transcribe the 
correct code. The second kind of PMS coding error occurred 
when the respondent failed to note that.category 451 of List C, 
"teachers/ college and university," excluded college or 
university teachers of engineering and science,^ and that these 



Example 2-Causes of Mismatches 
I. 'Clas3ification-system causes 
A. Errors 

1. Census coding errors * 

<2 PMS coding errors 
3. Processing errors 

^ B. Systemic differences 

1. Structural differences 

• (a) Subcat^ory m'isclassifications 
(b) Residual-category classifications 

2. Methodological differences 

(a) Managerial concept 

(b) Other methodological differences 

(1 ) Du^l occupations 

(2) Cascade rule 



II. Response causes 

A Insufficient responses 

1 Census Insufficient response 
- (a). Deficient responses 
(b) Ambiguous responses 

(1) Discretionary cases 

(2) Probability cases 
2. PMS insufficient responses 

B. Conflicting responses 

1. Retrospection errors 

2. Reference period differences 

3. "Job history" problems 
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engineering and science teachers vvere to'use codes 401-432. The 
result of such failures is that the respondent clearly indicated m 
questions 22-24 that he or she was a professor of a specified 
engineering or scier>tific discipline, but*entered code 451 
("teacher, college and university"). 

3. Processing Errors. Three kinds of processing errors 
were found' (a) data-recording errors, (b) editing errors, and (c) 
reference period misidentifications. Examples of the first two 
kinds of errors were found only in relation to the PMS 
classification system Data-recording errors occurred when the' 
correct code was 'miskeyed during th"^ keying of occupational 
codes onto magnetic tape. Editing errors occurred when PMS 
.clerical editors, in violation of the editiig^rules, substituted 
incorrect data for the correct ^try made by the respondent. 
Reference period misldentjflcations resulted'from assumptions 
made in the present study; specifically, these errors were related 
to the decision to use April 1970 as the period in which to 
locate the-person-> 1970 PMS occupation from the history of 
most recent jobs.. As explained previously, the reference period 
for the census responses varied but often was the last week of 
March 1970^ Thus, a r£spofWnt who had a different occupation 
in April 1970 from that held during the census reference^week 
would have been classified as a mismatch. Fortunately, 
reference period misclassifica^ions constitute a very minor cause 
of mismatches. 

» > 
B. Systemic Differences. The PMS and census classification 



systems differ from one another in two principal w^ys. (1) in 
the level of detail of the classification scheme, or, in other 
words, in the structure of the categories composing the scheme, 
and (2) in the methods or rules by which a descriptiQn is placed 
into an occupational category. These differences create two 
causes of occupational classification mismatches. (1) structural 
differences, and (2) methodological differences. 

1. Structural' Differences. As mentioned before,^ the de- 
tailed census occupational categories are second-level groupings 
that include a number of specific (or first-level) occupational 
titles. A person* who was identified by the census questions to 
have any one of the specific titles included in a census 
occupational category waS placed into that occupational cate- 
gory. The PMS classification scheme, on the other hand, 
provided the, respondent with the occupationjpl categories but 
not with their associated occupational titles. For example, 
illustration' C,. shown in the section on "Classification Schemes," 
lists 76 titles for the census category "chemists", on PMS List C, 
only the category "chemists" appears. The PMS also provided 
the respondent with broad residual categories (such as "412 
engineer, other fields"), whereas the census usually assigned a 
specific occupational category to each case. In relation to the 
census occupational category, a respondent who reported the 
same occupational title in the PMS as m the census could have 
picked a corresponding^PMS occupation, a noncorresponding 
PMS occupation, or a residua^ PMS category to descq^that 
occupation. The latter two choices gave rise to the two kinds of-^ 
systemic dfffererices/(a) subcategory misclassifications, and (b) 
residual-category classifications. 

^ a. Subcategory misclassifications. A rel^ondent often 
cho^e the wrong PMS category to describe the occupational title 
clearly indicated in PMS questions 22-24 Jt must be assumed 
that, Ijiad PMS List C provided all the occupational titles 
included by each occupational category, the respondent would 
have chosen the PMS counterpart of his or her census category 

Another type of subcategory misclassification 'arose because - 
the cemus-sometimes classified persons with a specific occupa- 
tional title into one of two or more detailed occupational 
categories, depending upon th^ industry in which they worked.^ 
The PI/IS did not provide t^ respondent with such industry 
restrictions for the PMS courHerparts of these census categories. 

b. Residual-category cfassifications.' Unlike subcategory 
misclassificalfions, in whiah,the respondent classified an occu- 
pational title to a specific' PMS category,, a residual-category 
classification occurred wh?!n the respondent incorrectly classi 
fied his or her occupational title under one of the' residual 
categories of the major ^PMS occupation groups (that is, into 
occupational categories Vvith codes 412, 416, 428, 432), or into 
the broadest residual category - V469 other occupations, not 
specified above." ^ 

Z Methodological Differences. Often, the occupational 
information supplied in the census was ambiguous. The clerks, 
however, had to code this infbrmation to a unique occupation, 
so they^were often forced to make choices among two or more 
possible occupational categories. There were rules (seq appendix 
C) which guided the coders in their choice of a census 



occupational code. The differences between these rules and. the 
unspecified rules-or methocB used by the PMS respondents led 
to a class of causes for occupational differences krtown as 
"methodological differences." The various types of method- 
ological differences are descrii)ed below. 

a. Manageriaf concept This major type of, meth- 
odological difference concerned persons who reported in the 
census and in the PMSth^'t they were managers within a specific 
field of science or engineering. For example, in the census a 

•person reported "chemical engineer-management" in question 
34a, "management" in^questi'on 34b, and "vice-president" in 
question 34c. 'A censu? rule, referred to as the "lowest -code" 
rule -(see section "a" of appendix C),, specified that if a 
respondent indicated that his or her job involved two,distinctive 
occupations, he or she was to be .placed in the occupational 
category with the lowest code. The appHcation of this rule to 
the occupations within the scope o| this study meant that fields 
^ of specialization were favored over managerial functions. Thus, 
in the example, the coder assigned the person code 010 
("chemical engineer"). This same respondent supplied a similar- 
written, description on the PiyiS, but coded himself to "455 
administrators, managers, or officials, a\\ other, excluding 
self-employed." Hadrthe census rules placed more emphasis on 
the managerial activities, there would h'ave been a match 
between ^he census and PMS occupations for this case. ' 

b. Other methodological differences. In some cases, 
the differences arose because the census lowest-code rule was 

^' applied when the respondent reported a job as involving two 
speciflc^'se^entific or engineering occupations, such as 
" programme r-systenn^ analyst." In this example, the person was 
•coded "in the census to^-'programmers," instead of to "com- 
puter systems analysts." In the PMS, each of the dual 
occupations is. represented by a separate code, but only one 
code could be placed in the code box of the PMS occupational 
item. Because the code in this box is the sole basis for the PMS 
occupational clarification,, the respondent was forced to choose 
the code pf dne of the dual occupati^s. Often, his or her 
N choice IS not a counterpart of the occupation assigned in the 
, census. 

There is also a 'procedure, called the*"cascade rule," that was 
in effect during some of the census processing. Basically, the 
' cascade rule allowed the census coder to assign an occupational 
code without reference to the responses in parts "b" and "c" of 
question 34 if the entry in question 34a provided an adequate 
match with an Alphabetical Index entry. This rule, however, 
caused some respondents to be placed into an inappropriate 
census occupational category. These cases usually involved 
persons who described a professional occupation in question 
34a, but indicated in 34b and 34c that they were clerical 
workers or technicians. In the PMS^ the person often chose one 
of the clerical codes or technician codes to classify his or her 
occupation. ' * 

II. RESPONSE CAUSES . ^ 

The section above discusses the reasons fo? classification 
differences occurring when the responses are essentially the 
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same on both the census and the PMS. Differences arising fronn 
the responses themselves, not from the classification systems, 
are the subject of this section. There are two classes o^ response 
causes: (A) insufficient responses, of which there are* two 
subcategories— (1) census insufficient responses, and (2) PMS 
insufficient responses; and (B) conflicting responses. 

A. Insufficient Responses. The PMS response when it differs 
from the census response is either consistent, or in conflict vyith 
that, response. To be consistent, a PMS response contains ^either 
more or less information than the census response, but none of 
the PMS information cpntradicts any of the mformationvin the 
pensus response. 

1. Census Insufficient Re^sponses. When the PMS response 
adds important information to the census 'response, so V(ipt 
together the two responses indicate that the person's PMS 
occupation is a more appropriate choice, the cause of the 
resulting occupational mismatch is "known as "census insuffi- 
cient response."' ^ ' . ' 

a. Deficient responses. These occurred whfen the 
response as given led unalterably and unamblgu^sly to the 
choice of a detailed census occupational category; however, 
additional information not supplied In the census indicates that 
the person belongs in a differentSlategory. 

b^mbiguous responses. These refer to cases in which 
the informatioip is so ambiguous or so general that a choice 
among rnore than one detailed census category is possible. The 
"ambiguous. responses" are further divided into .two classes, 

I according to how they were classified into a census occupajuonal 
category. The first class, known as "discretionary" cases, 
contains responses with information so general that the person 
might reasohably be classified into a number of categories,, the 
ipders, therefore, exercised their judgment and experience to 

^lace these cases into categories.^- The second class of ambig- 
uous responses, known as "probability" ' cases, -are those m 
which the respondent reported that he or sh6 was working m a 
general category, as opposed to a detailed^ne, within a major 
occupation group such as "engineers." An example of this kmc/ 
of response is that of the respondent wt^p entered "design 
engineer," but did no t in dicate the specific kind of design 

•engineer. In sucb cases, the person was assigned to a detailed 
engirififij:mg''occupationaJ category (such as "mechanical engi- 
neer") based upon the industry designation. This was done in an 
effort to choose the persdn's most likely occupation among a 
number of possibilities, 

2, PMS insufficient responses. This cause of mismatches 
displays the following characteristics: the person in the PMS 
enters a code and description of a detailed PMS category; 
however, in view of the person's census response, it is almost 



*The authors identified two kinds of discretionary cases, which are 
mentioned here briefly. On the one Haod, there are those m which one 
can tell from the combination of the information from both sources (the 
census and the PMS) what the correct and unique census category should 
be. On the^ other hand, there are inadequate responses in which the 
addition of the PMS written response to the census data does not help in 
establishing the corrfct -census category, and for which the "correct" 
occupational category must be considered to be the census counterpart 
of the one specified by the person's PMS code. 



certain that the person has committed a PMS coding error and 
that his or her ''true" PMS occupation is a counterpart of his^or 
her census occupation or that the cause of tfie classification 
difference is stme kind of methodolo^cal difference. An 
example of the former instance is that of the respondent who 
entered PMS code 451 ("teachers, college or university,, ex- 
cluding engineering and science") and only the word "pro- 
fessor" in PMS items 22, 23, and'24. on the census*form, 
however, the respond.ent indicated th^t he o> she was a college 
professor of mathematics. It is nearly 'certain, therefore, that- the 
respondent has committed a PMS coding error. The "PMS 
insufficient response" cases shoul^d perhaps be called "PMS 
insufficient .evidence" c^ses, because the entry of a PMS code is 
always sufficient to et^able the person x6 be classified to. a 
unique PMS category, ^3ut it is not sufficient evi||^nce that the, 
person is classified to the correct category, nor can it rule out 
, the possibility that the mismatch is cSljsed by a methodological 
difference. 

* B. Conflicting Responses. The second kind o'f PMS-census^ 
response differences are those in which the PMS information 
conflicts with or contradicts that given in the census. Such 
conflicts lead, of course, to occupational classification mis- 
^matches. Some of these conflicts may h'ave come about because 
' of imperfections in the way persons expressed their occu- 
pational descriptions in one or the other of the surveys. But 
aside from suCh imperfections, ther^ are also reasons inherent in 
"the differences between the ways the data were collected for 
persons to specify an occupational title in the PMS that 
- contradicted the , one they provided in the census. The identi- 
fication of the Ccfuses of conflictirig responses is a much more 
speculative operation than 'the identffTcatrdn of other k\n\is of 
causes; and the isola^on of a' cause for any particular classifi- 
cation difference is impossible. In general,, however, the 
conflfcts flow frorh t^e following causes: 
} ^ ' .'H 

^.j R^trpspect^oa Errors. As mentioned above, the census 
response refefs to,'the activity performed by the respondent 
during rthe weefc previous to that inivhich the questionnaire was 
completed. The PMS response aboujoccupation in 1970, on the 
other /hand,^ was nr^ade approximated 2 years after the activity 
was. performed. Conflicting responj^s, therefore, may htve 
arise|/» because of errors in retrospection. 
/ 

/ 2. Reference Period Differences. The lack of a uniform 
refe/rence week for the occupational data in the census, in 
contrast to the uniform time period chosen in the ^MS to locate 
the person's occupation in 1970, may also have contributed to 
cdnflicting respoiTses. The person may have been describing an 
^ occupation i^n the census that was held before or after the' one 
reported in the PMS. ^ / 
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3. ;'Job History" Problems. Because PMS data on occu- 
pation in 1970 wera collected as part of a job history, it was 
^ possible for persons to err in reporting the beginning and ending 
dates of their most recent three jobs. Such errors may have led 
to their reporting an occupation for the PMS reference period 
that they held before or after this period. This kind of error was 
.possible to detect, in som|fc.cases, bV noting any differences 
, between .the corripany name of th'ie PMS occupation (given in 
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PMS item 20) and that "of the census occupation (census 
question 33a). Also, an occupation the person held later than 
1970 (the PMS asked for data^on jobs fjeld in 1972 or earlier) 
may have Influenced the PMS^escription of the occupation „ 
held in 1970. 's 



SUMMARY OF THE tfi^SES OF mIsMATCHES 

The causes oi mismatches dispussed in the previous section have 
been collapsed into eight detailed and four major groups in 
tables A through G, which are presented in the "Analysis of 
Results" section. The results of the research are presented only 
for these collapsed groupings because they represent the most 
-detailed level at which the results are statistically significant."^ 
The major groups of causes are as follows. (1) eiKrors, (2) 
response causes, (3). structural differences, and (4) meth- 
odqipgical differences. , - s . 

e 

* m 

ANALYSIS OF RESULTS 

The goaf of this project is to evaluate the success of the 1979 
c^sus occupational classification systenn m placing persons 
cofrectly into a numbers of detailed science or engineermg 
occupations. This goal was approached indirectly, first by 
dividing the cases of the study into matches and mismatches, 
and then by determining a cause for eaph mismatch. It was thus 
possible to measure the census success by the process explained 
below. 

Although the word "correct,'" when applied to J census 
occupational categorization, can be variously defined, the 
results of this study will be analyzed and iViterpreted from the 
'perspective of a definition recognizing a "corre^ censuS" 
categorization" as one that assigns a person with a given set of 
occupational characteristics to a category defined as uniquely 
including all persons with such characteristics In effect,^ th^ 
^ results will be asked to ianswer the question. "How well did the 
1970 census occupational classification system accomplish what 
it set out to'do?" The answers should shed light on the obstacles 
that stood in the systenrA way. These obstacles will be^ 
examined and some ways of possibly minimizing or eliminating 
them will be suggested. 

Tbe jnitial indic^tions of the cofr^tness of ^the census 
occupationar categorizations of the persons injpluded m this 
study are made in table 1. In that talple, the matches (the^cases 
on the diagonal) ir^dwcate that the cases they represent are 
correctly categorized in the census, whereas the mismatches make 
the opposite indication. Upon further study the mismatches 
were cfassified as shown in tables A through G according to the 
causes of mismatches. Implicit in each cause of mismatches is a 
further indication of whether the census categorizatton for a 
case is correct, and to this further indication is attached a 
particular degree of certainty. 

The causes of mismatches, in fact, can be located on a scale ^ 
that expresses (1) the value of each cause as an indicator of thfe 



correctness of a censg^ cate^r^zatlon 



confidence that can be placed'in this v ilue. At one end of the 



and (2) the degree of 



other methodological 
responses; it is certain 



"'See appendix F for a discussion of the estimatton pjocedure and the 
reliability of the estimates for the data in tables A through G. 



scale are the census coding errors, 
differences, and the insufficient census 
that case.s associated with" the first two categories," and nearly 
certain that cases asspciated with the third, are incorrectly 
classified in the census. At the other^end of the scale are the 
structural differences, the •managerial-concept methodological 
differences, and the PMS coding errors. The PMS inforrfiation 
from these cases confirms or virtually confirms that their census 
categorizations are correct. Close in concept to these latter "cases 
are the Pt^S insufficient responses, for which there is sub- 
stantial,* but not conclusive, evidence to support the correctness 
of the census categorizations. Finally, in the^ middle of the scale 
are the conflicting responses. , The PMS information for these 
cases neither affirrps nor denies the correctness of their census 
categorizations. For convenience, this scale will be referred to as 
the "C-scale."^ Illustration D presents a schematic repre- 
sentation of the C'Scale. 

The success of the 1970 census occupationaf classification 
s^em can be^measured by the PMS, then, in terms of the pro- 
portion of matches and of the proportions of mismatches on 
various parts of the C-scale, This analysis, for^e most part, will 
examine the results from the perspective of this measure, with 
the discussion being confined to the mismatches. The data in 
-tables A through G are arranged according to the cause of mis- 
matches These data will first be use^ to'describe thp conti^ibu- 
tion of each cause to the total number of mismatd^s, and then 
they will be interpreted in terms of the C-scale. (See appendix F 
fora discussion of the estimation prpcedure and af the reliability 
of the estimates for the data in tables A through i 

There is another definition of a "correct" census categori- 
zation that will, also be discussed. Aecording-to this definition, a 
person is correctly categorized if he or she is placed in the 
census category that best reflects the kind of work he oj she « 
doing. The complete determinStiori of whether a case is 
ca^e§o/ized correctly according to this definition is, unfortu- 
nately,^Qutside the scope of this research. Nevertheless/ihe 

* structural differences and the methodological differences, 
especially cases involving the managerial concept, can^ be 
interpreted as indicating some belief on the part of PMS 
respondents that their census category does not provide the best 
possible reflection'of their occupational characteristics. Here it 
IS not a question of whether the census classification system 
accomplished what it set opt to do, but wtiether its goals are th'e 
best possible means of summanzing the kinds of work being 
described. Thus, structural-difference mismatches mav^Jjte con- 
sidered as disputing the arrangement of occupational titles 

'within ^e census classification scheme. For example, the 
occupational title "financial analyst" is listed in the census 

*The obverse of the above scale is one that expre<ies the value of each 
mismatch cause »n supporting the challenge to the validity of cenius 
categorizations made by the mismatched cases in table 1. Qn this scale, 
the census coding errors and the other methodological drfferences 
completely confirm, and the census insufficient responses virtually 
confirm, these initial challenges. The structural differences, the 
managerial-concept methodological differences, and the PMS coding 
errors remove the challenges, whereas the PMS insufficient responses 
considerably weaken them. In the middle, of course, are the conflicting 
responses, which do not affect the initial challenges. 



ERIC 



17 



12 



under the detaijed category "economists." Persons who entered 
this title in the PMS, but classified themselves as "accountants/' 
may be indicating -that "accountant" is a better description than 
"economist" of the kind of worV they did. Similarly, persons 
whose census and PMS classifications differ because of meth- 
odologlfcal differences may be indicating that the" census rules 
caused them to be placed in categories such as "chemists" or 
"mechanical engineers" that are less accurate descriptions of 
their work than "managers or administrators." \ 

When viewing the drfta^on structural and methocfological 
differences from the viewpoint of this second definition of a 
"correct" census categorization, however, it is important to 
remember that these data present only part pf the story. They 
reveal instances where the PMS respondents may be disagroeingi 
with the census classification scheme or Classification rules. 
What is not shown, and what cannot be known uritil a stuci^of 
the matched, cases is made, are the instances y^hefe the PMS 
respondents agree that the census scheme or. rules provic^ the 
best summarization of their work. It ts^*ot known, /or eJcample,, 
h{)w (panV persons with managerial responsibilities, agree, 
according to their PMS responses, with the census that 
"chemists" or "mechanical engineers" is a better description of 
their work than "managers or administrators." 

ALL occupation'^ . 

Table A presents the results of this research for all the 
illustration D ;i / 

Schematic representation of the C-scSle • 



mismatches, regardless of occupationral group. The findings for 
individuai^ce'nsus occupational' ^oups are presented in, tables B 
'through g' ' - ' ^ 

Table /\ shows tdit census coding prrors, structural dif- 
ferences, and'conflicting responses are responsible for about the 
same Jjtoportion of all mismatches at 22 percent, 24 percent, 
and 25' percent, respectively. MorVovBr, methodological differ- 
ences, census ipsuffieient responses, and PMS coding and 
processing errors are also responsible for'about^the same propor-' 
tion of all mismatches at 8 percent, 10^)eroent^ and 10 percent, 
respectively. The PMS insufficient responses' account for 2 
percent of all mismatches. ^ ^ 

Interpreting these findings in terms of the C-scale reveals 
that, based on evidence from the sample used fn this study, 
about 33 percent of the mismatches are incorrectly classified in* 
the census, whereas perhaps as many as 42 percent are correctly-'' 
classified. These percentages correspond 'to the proportions of 
mismatches in the "census coding ^ror" and "census insuf- 
ficient response" categories and in all the other cause categories 
except "conflicting responses," respectively. 

The major-group level mismatches are distributed among the 
cause categories in a pattern somewhat similar to that for all 
mismatches. When they are^ located on the C-scale, their 
distribution is similar to that displayed by the sarpe placement 
of all mismatches. About 45 -percent of the pajor-group 
mismatches are probably correctly classified in the census; and 
about 29 percent are misclassified. Of the 29 percent, , about 



/ Causes of Mismatches 
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C- Scale 

+1 r*- 



PMS Coding Errors 



Structural Differences 



Managerial-Concept 
Methodological Differences 



PMS Insufficient Responses 



Conflicting Responses 



Census Insufficient Responses 



Census Coding Errors 



Other Methodological Differences 



Note: In this schematic, the C-Scale is shown as a number tine whose values range from +1 to -1 . The absolute magnitudes of the 
numbers signify degrees of certainty and the signs of the numbers signify correctness. Thus, all values fall betwe.en an absolute value 
of "0", indicating complete uncertainty, and an absolute value of "V\, indicating complete certainty. The sign attached to a value 
indiqates that the census categorizatioh is correct; and the "-" sign, that it is incorrect. 
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Wo-thirds are caused by census coding errors, and the remaining 
third by census__insufficient responses or by other meth 
odological differences. 

An incorrect census categorization at the major-group level, 
of course, represents a mruch more serious failing of the census 
classificatmn system than does one at the detailed level. In view 
of the initial indications, as shown in tables 1 and 2. the 
discovery that only 29 percent of the major-group level 
mismatches are incorrectly classified is encouraging. This 29 
percent represents only about 16 percent of all mismatches 
(major-group and detailed levels). In about 80 percent of the* 
mismatches, therefore, the census classification scheme 
succeeded in placing persons at least within the correct' major 
occupational group. 

At the detailed level of mismatches, table A reveals that as 
many as 37 percent of the cases may be correctly classified in ^ 
the census, wf^^^lmost all of these cases involving structural ' 
differences, mahagerial-concept methodological differences', orf 
PMS coding and;processing errors. The table shows- that 38 
percent of the fhisnc^tches are Incorrectly categorized in the 
census, 24 percent because of census coding errqP,'12 percent 
because of census insufficient responses, and about 3 percent 
because of other methodological differences 

Census ceding error appears to be a significant cause of 
census mijClassifi cation, constituting about two-thirds of the 
cases fofwhich the ifvidence from the sample indicates that the 
census system has f^led. Errors, of course, occur irr al! coding 
operations, some stemming from systematic causes and others 
occurring through chance oversights. It could not be established 



donclusively into which of these two categories any particular 
census coding error fell. Nevertheless, this research indicates 
that a major cause of coding errors is the faijure, for systematic 
reasons, of the coding clerks to use all the information available 
to them. Three such systematic reasons were identified. First, 
coders often placed a person in an occupational category based 
solely on the written entry in the first part of the three-part 
occupational question, even if this entry was insufficient. 
Second, coders tended to key on one word of the written 
response when determining the occupational category of the 
respondent, ?or example^ a coder would spot the word 
"statistical" in question 34a and assign the person to the 
detailed occupational category "statisticians" instead of using 
all the available information in question 34a to 34c, which ^ 
would have caused the respondent to be coded to "statistical 
clerks." Third, when coding some occupational titles, codefs did 
not consult the Alphab^ical Inrfex because they incorrectly * 
assumed that they knew the occupational category of the title 
in question; for example, the occupational title "computer 
programming manager" was often coded to ^'computer pro- 
grammers" instead of to its proper occupational category, 
"computer systems analysts." 

A secpnd definition of "correctness" is mentioned abo\/e,^ 
and It IS suggested thatfstructural and methodological differ- 
ences may be indexes of how well the 1970 census classification 
system succeeded according to this definition. Structural dif 
ferences, it is said, may indicate disagreement over the classifi- 
cation of various occupational titles or characteristics. In this 
regard, subcategor^y misclassifications, a type of structural* 



Table A. All Occupational Groups by Causes of Mismatches Between the Census and PMS 
Occupational Classifications, biy Level of Mismatch 



(For meaning of symbols, see text) 



Causes of mismatch 



All causes,, total. 



Errors, total . . . 

Census coding errors. 



PMS coding errors'' 

Response causes, total 

Conflicting responses 

Census insufficient responses. 
PMS insufficient responses.... 



Structural differences, total. 
PMS subcategory 

misclassifications 

PMS residual^category 

classi f icati^ns 



Methodological differences. 

Managerial concept 

Other 



. Mi^atched 



Total 



4,262 

393 
273 
120 

465 
319 
121 
25 

304 

165 

139 

96 
75 
21 



100.0 

*31:i 
21.6 
9.5^ 

36.8 
25.3 
9.6 
. 2.0 

24.1 

13.1 

^ 11 .0 

7.& 

1.7 



Standard 
error 



(X) 

0.8 

1.4 
1.2 
0.8 
0.4 

1.2 

0.9 

0.9 

0.7 
0.7 
0.4 



Major -group Ipvel 
mismatches 



Number 



1696 

249 
140 
109 

. 248 
174 
56 
18 

113 

71 

'42 

82 
75 
7 



^Percent 



100.0 

35.8 
^20.1 
15.7 

35.6 
25.0 
8.0 
2.6 

16.2 

10.2 

6.0 

11.8 
10.8 
1.0 



Standard 



prror 



(X) 

1.8 
1.5 
1.4 

1.8 
1 .6, 
1.0 

0,6 

1 .4 
1.1 

0 9 

1.2 
1.2 
0.4 



Detailed-level 
mismatches 



Number 



566 

144 
133 
11 

217 
145 
65 
7 

191 

' 94 

'97 

14 
(X) 
14 



Percent 



100.0 

25.4 
23 5 
1.9 

38.3 
25.6 
J.1.5 
1.2 

33.7 

16.6 

17.1 

2.5 
(X) 
2.5 



Standard 
error 



(X) 

1.8 
1.8 
0.6 

2.0 
1.8 
1.3 
0.4 

2.0 

\-6 
1.6 



^(X) 

0.7 



^Includes 4 cases incorrectly included in the sample, 
^Includes processing errors. 
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difference would seem to indicate a^more serious disagreement 
than residual-category classifications. In subcategory misclassifi- 
catidns, persons indicated that their occupations were in a 
differerit category frorrv the one that fiad been assigned in the 
census^ whereas in* residual-categoKy!^ classifications they indi- 
cated simply that the' census categdry was not appropriate 
with our specifying what category Wbuld have been mSre 

> 'Appropriate. The results show that structural differences are 
♦about equally divided betvyeen^the two subcategories* vyith' 
subcategory miscla$sifications comprising about 13 percent of 
all mismatches and residual-c^tegocy classifications about 1*^ 

. percerU. The entire group of structral differences constitute 
about 24 percent of all mismatches; this fact could rnean that in 

^s many as a qu'artW of the mismatches the census'failerflo re- 

y fleet, at^he detailed level of 'occupational classification, the 
^kind of work the persons were doing. 

As expected, structural differences occur1[t^r^ frequently at 
the detailedMevel thap at the major-group levfel. It would appear 
to be more likely that persons would agree withhhe census that 
a particular title or set of occupational characteristics should be 
classified^in the major group "engineers," for example, than that 
• it should be placed in the ^detailed occupation "chemical 
engineers" rather than In "minjng.and petroleum engineers." In 
fact, structural differences do account for a\arger proportion of 
cases among the detaile'd-level mismatches (34 percent) than 
among the major-group level ones (16 percent). However, about V 

- 6 percent of the major-groupT level mismatches, are residual-*^ 
category classifications; this 6 percent is particularly significant 

, because, for all of these cases, the PMS respondents indicated 



Mhat their work was entirely outside the fields of engineering or 
science. These persons entered codes 436 ("other health 
occupations"), 448 ("technicians, other fields") or 469 ("other 
occupations, not specified above"). 1 

Methodological differences comprise about 8 percent of all 
mismatches most of these differences are managerial-concept 
methodological differences (6 percent'of ,all rnismatches). By 
definition, a managerial-concept mismatch exists only at the 
major-group level; at this level, table A shows/that this cause k 
responsible for about 11 percent of such Mismatches. Qther 
methodological differences cause about 2 percent of all 
mismatches. ^ 

OPERATIONS AND COMPUTER SPECIALISTS 

Among operations and computer specialists, response problems 
and classification-system causes each contribute approximately 
half to the misrnatch universe (table B). About 46 per(^ent of all 
mismatches involve either conflicting or insufficient responses. 
Also, nearly one-third of all mismatches in this group contain 
errors, primarily census coding errors. Structural and meth- 
odological differences together cause approximately 22 percent 
*of the classification differences. 

Viewing these results m te'rms of th^ C-scale, about half of 
the operations^ and compiuer specialist mismatches are mis- 
yCj^ifted in the census at either th£>major-group or detailed 
f?ils. IrTbther words, mismatches arising from census coding 
errors, census^nsufficient responses, or other methodological 
di^ferer^ces 
categories. 



drfferer>ces ar^ assigned to incorrect census occupational 



Table B. Operations and Computer Specialists by Causes of Mismatches Between Census and PMS 

Occupational Classificationsfby Level of Mismatch ' 1 



(For meaning of symbols, see text) 



Causes of^jnismatch 



' All causes, total 

Errors, total 

Census codihg errors 

PMS coding errors^ 

Response causes, total , 

Conflicting responses 

Census insufficient responses, 
PMS insufficient responses.*., 

Structural differences, totall., 
PMS subcategory 

misciassl f icat ions. . . 
PMS residual-category 

classifications 

Mettiodologi<:al differences, total 

Managerial concept , 

Other ^ , 

* Includes processing errors. 



Mismatched cases 



Total 



Number 



263 

82 
75 
7 

123 
72 
49 
2 

37 

23 

14 

21 
12 
9 



Percent 



100.0 

31.2 
28.5 
2.7 

46.8 
27.4 
18.6 
0.8 

14. 1 

8.7 

5.3 

8.0 
4.6 
• 3.4 



St andard 
error of 
percent 



(X) 

2.9 
2.8 
0.9 

3. I 
2.7 
2.4 

0. 5' 

2. I 

'l. 7 

1.4 

1.6 
1.3 

1. 1 



' Major-group level 
mismatches 



Number 



112 

30 

25 
5 

49 
25 
24 



21 

14 

7 

12 
42 



Percent 



100-0 

26-8 
22-3 
4.5 

43.8 
22.3 
21.4 



18.8 

L2.5 

6-3 

10.7 
10.7 



Standard 
error of 
percent 



(X) 

4.2 
3.9 

l-,9 



3.9 



3.7 

3- 1 

2.3 

2-9 
2.9 



Detailed~level 
mismatches 



Number 



151 

52 
50 
2 

74 
47 
25 
2 

16 

9 

7 

9 
(X) 
9 



'Percent 



100.0 

34-4 
33.1 
1.3 

49.0 
31. 1 
16.6 
1.3 

10.6 

6.0 

4.6 

6.0 
(X)- 
6.0 



Standard 
error of 
percent 



(X) 

3.9 
3.8 
0.9 

4.1 
3.8 
3.0 
0.9 

2-5 

1.9 

1.7 

1.9*. 

.(X) 
1.9 
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One of the most common census occupational misclassifi- 
cations occurred when persons reported their occupation in the 
census to be "systems analyst," but did not indicate any type of . 
specialty, e.g., "computer systerns analyst," "business systems 
analyst." These persons were assigned to the census occupa- 
tional category "operations and ^systems researchers and 
analysts." The information on" their PMSi form, however, 
indicates that the proper occupation for the vast' majority is 
"computer systems analysts." A partial solution for this par- 
ticular kind of census insufficient response may be the use 
of industry requirements in the coding process. For example,^ 
a respondent could be classified asa "computer systems analyst" 
if the written entry is "systems analyst" and the industry code 
is 189 ("manufacturing, electronic computing equipment") 
or 739 ("computer prpgramming services"). Another po'ssible 
solution IS to add the occupational title, "systems analyst, 
n.s.," tothe occupational category, "gomputer systems analysts." 
•Of course, this addition could mean that some persons who 
legitimately' belong to the category "operations and systems 
researchers and analysts" would be misclassified. ^ 

Another commonr census occupational misclassificatlon 
occurred. when the coders incorrectly assigned the written entry 
"computer programming manager" to the occupational category . 
"computer programmers" instead of to the- category "computer 
systems analysts," Although coding instrjjctions irL.the 1970 
census Specified that "m'anager" was a keyword m assigning 
correct . occupation codes, this rule should receive more 
emphasis in the future. 

At the other end o^Jhe C-scale .^fie those mismatches for 
which the census occupational code assignments are correct. For 
misipatches involving structural differences (PMS subcategory 
misclassifieatfons- -and PMS residual -xajegory. ^las^lficajtjons), 
PMS coding errors, PMS jnsufficiervti^ft^o'nses, and managerial 
concept methodological differences, the^^umptiom of correct 
census occupational categorizations can be\nade. These cases 
comprise about 22 percent of the operations and computer 
specialist mism^ches. ^ \ 

Finally, abott 27 percent of the operations and computer 
•specialists mismatches are caused by conflicting responses. 
There is no wpy to judge, using the PMS information, whether 
the occupational category assigned in the census is correct for 
these cases. ^ , \ 

When the samp'le is divided into major-group level and 
detailed-level mismatches, there are some differences m their 
respective C-scale' patterns. Major-group level mismatches are 
more likely to be correctly categorized in the census than are 
detailed-leveLmlsmatches. In fact, only 13 percent of the 
mismatches {t tfie detailed lev6l are correctly categorized in the 
census, compared with 34 percent of the cases at the major- 
group level. *• 

ENGINEERS 

About 60 percent of tha mismatches for engineers stem from 
•classification-system causes (errors, structural differences, and 
methodological differences) and about 40 percent from 
response*problems (table C). The classification system causes are 
divided between errors-mostly census doding errors-and 



systemic differences? About two-thirds of the response causes 
involve conflicting responses, the remaining one-third involve 
census insufficient responses. PMS insufficient resporises are a 
very minor problem. for the engineering 9roup.^ 

In terms of the C-scale, about ^6 percent af all engineer 
mismatches are correctly classified in the census." A6out 
two-thirds of these correctly categorired cases involve structural 
differences. At the major-group level, manage rial -co nce{5T meth- 
odological differences and structural differences are responsible 
for Similar proportions of the correctly classified/ cases. 
Interestingly, the subcategory, mapagerial-concept meth- 
odologicfll differences, contains a higher proportion of 
r mismatches ^t the major-group level for engineers than if does 
for any other occupational group. ^ 

At the other end df t'he C-scale, about 38 p^ercent of all 
engineer mismatches were placed ioto an ihcorrect occupational 
category in the census, with census coding errors being the 
major reason for census misclassificatlon. In most of,the cases 
containing census coding errprs, the respondent described one 
specific engineering occupation but was , coded tc* another 
^pecific engineering occupation' For example, m one case the 
.respondent provided the ^written description "mechanical 
engineer" m census clues^ions 34a-c, but -was given the code for 
the occupation "civil* engineers.." This problem illustrates that 
non-systematic coding error is a major pr6b^enn,i>^ome census 
occupation groups. Only a strtngent quality control system can 
minimize such errors. 

Another type of 'census occupational misclassification in-' 
volves respondents who report their occupatior»s to be "design 
engineer" on the census. In, these cases a specific engineering 
r occupation, such as "civil engineers," was assigned according to 
.the andus^tty reported^ questions'33 a-c In other words, two 
persons who supplied *the same occupational description, 
"design engineer," could have been coded to different detailed 
categories if they reported different industries on the census," 
Although this study did not determine how many persons are 
correctly classified using this criteria, there seems to be evide^ice 
that a sufficient number of perso^ are n:iisclassified to warrant 
further research in this area. 

Finally, conflicting responses are responsible for about 27 
percent of the mismatches in the total sample. Confficting 
responses are present in this same proportion (about 27 percent) 
at the major-group and detailed levels, A comn^on conflicting 
response isShat of persons who reported "sales engineer" in the 
census, and "salesman" op a specific ertgineerir^ occupation, 
such as, "mechanical engineer," in the PMS. As is stated in an 
earlier section, the PMS information* is of little use in 
determining the accuracy of the census occupational categori 
zations for these cases.- ^ 

MATHEMATICAL SPECIALISTS 

Classification-system ca'uses aocount for about»64 percent^ of 

all mismatch cases for the maViematical specialists, whereas 

response problems are present in only about 36 percent^ of the 

cases (table D), Errors are the major type of classification-system 
^ 4> 

'The3e percentages are based on 140 cases. The 144 cases shown in table 
D contain four cases incorrectly included among the mismatched: 



Table C. Engineers by CaCises of Mismatches Between Census and PMS Occupatidfial Classifications, 

by Level of Mismatch 



1 



Causes of mismatch. 



All causes, total. 



Errors, total 

^ Census coding errors. 
PMS coding errors^... 



Response causes , total..' 

Conflicting respons€?j5^. I.. 

Census Insufficient responses. 
PMS insufficient responses...'. 



Structural differences, total. 
PMS subcategory 

mlsclasslflcatlons 

PMS residual -category 
classifications .\ . . . . . '. . . . 



Methodologicil differences, total. 

Managerial concept 

Other., r ^ 



i^or meaning of symbols, see text) 



Mismatched cases 



Total 



Nurabe 



Percent 



275 


100.0 


76 


27.6 


69 


, 25. 1 


7 


2.5 


106 


38.5 


73 


26.5 


32 


• 11.6 


1 


0.4 


65 


23.6 


39 


14.2 


26 . 


^ * 9.5 


28 


^ ro. 2 


25 ( 


9.1 


3 


1.1 



Standard 
'error of 
^ percent 



(X) 

2.7 
2.6 

0. 9 

2.9 
2.6 
'1.9 

0^ 

2.5 
2. 1 
1.8 

1.8 

1. 7 
0.5 



Major-group level 
mismatches 



Number 



112 

30 
23* 
7 

• 34 
29 
•5 



20 
7 

13 

28 
25 
3 



Percent 



100.0 

26.8 
20.5 
6.3 

30.4 
25.9 
^.5 



17.9 
6.3 

' 25.0 
22/3 
2.7, 



Standard 
error of 
percent 



(X) 

4.3 
3.8 
2.3 

4.3 
4.1- 
2.0 



3.6 



2.3 

/3.0 



4.1 
3.9 
1.5 



petalled-level 
mismatches 



Number 



ft 



1^3 

46 
46 



72 

44^ 
27 
i 

45 

32 

13 

(X) 



Percent 



100. 0 

28.r 

28.2 



44.2 
27^50 
16.6 
0.6 

27.6 

19.6 

^.0 



(XX 



standard 
error of^ 
percent • 



(X) 

3.5 
3.5 



3.9 
3.5 
2.4 

0.6. 

3.5 
3.1 
2. r 

(X) 



^Includes processing errors. 



Table D, Mathematicaf Specialists by Causes of Mismatches ^^tween, Census and PMS 
Occupational Classifications,.byLeyel of Mismatch . / 

(For meaning of symbols, see text) ^ ' 



Causes of mismatch 



Mismatched cases 



Total 



Number 



Percent 



SX andard 
error of 
percent 



Major-group ^evel 
mismatcTie^ 



S 

Number 



Percejjt 



S t andard 
error of 
percent 



Detailed-levDl 
mismatches^ * 



Number 



Percent 



Standard 
error of 
percent 



All causes, total. 



Errors, total.^...; 

Census coding errors.... 
PMS coding errors^ 



Response causes, , total 

Conflicting responses 

Census insufficient responses. 
PMS insufficient responses.... 



Structural differences, total 

PMS subcategory ' ^ 

misclassifications 

PMS residual -category 

classifications * 



Methodological differences, total.... 

Managerial concept....^ 

Other 



^44. 


^ 100.0 


75 


52.1 


41 


28.5 


34 


23.6 


, 50 


34.7 


44 


30.6 


5 


3.5 


1 


- 0.7 


5 


3.5 


1 




4 


2.8^ 


10 


* 6.9 


6 


4.2 


4 





(X) 

4.2 
3.8 
3.5 

4.0 
3.8 
1.5 
0.7' 

1.5 

0. 7 

1.4 

2. 1 
1.7 
1.4 



415 

63 
30 
33 

38 
32 
5 
1 

4 

1 

3 

6 
6 



100.0 

54.8 
26.1 
28.'7 

33.0 
27.8 
'4.3 
0.9 

3.5 

0.9 

2.6 

5.2 

5^2 



-(X) 

4.6 
4. 1 
4.2 

4.4 
4.2 
1.9 

0. 9 

1. 7 

o.s' 

1.5 

2.0 
2.0 



2 29 

'12 

11 
'1 

12 
12 



1 

4 
(X) 
4 



100.0 

41.4 
37. 9< 
. 3.4 

' *4i:4 

' 41.4 



3.4 



3.4 

13.8 
<X) 
13.8 



(X) 

^ (X) 
(X) 
(X) 

(X) 

> • (X) - 

^,c^X) 

(X) 

(X) 

(X) 
(K) 
(X) 



^Includes 4 'cases>incorrectly chosen for the -sample, not shown separately. ^ 
"^The sample of detailed-level mismatches for mathematical specialists includes the tcftal number of cases (29) in the 
universe,, thus, the^figures in this category are not subject to sampling errors, and standard errors do not apply. 
^ Includes processing errors. " ' * 



cause, with census coding errors being responsible for a slightly 
larger, proportion of irK)rs than are PMS coding errors. The 
other kinds of classification causes, structural and nnreth- 
' odological differences, are only minor reasons for misclassifi- 
cation. Conflicting responses arerthe most frequent' type of 
response problem (about 9 out of every 10 response problem 

' cases contain conflicting responses). ^ 

Interpreting these data in light of the C-scale reveals that it is 
likeiy that about 32 percent of the mathematical specialists 
mismatched cases are correctly classified in the census. The 
majority of the correctly classified , cases contain PMS coding 
errors. One of the most common PMS coding errors occurred at 
the major-group level when pollege or university professoFS of 
nrtathematics classified themselves t(^"colleg^ or university 
teachers, excluding science or engineering," instead of to 
"mathematicians," "statisticians," or "actuaries." 

A similar proportion (about 35 percent) of mismatches are 
incorrectly classif^ed in the census. Census coding erj:Qrs are at 
the base of most of the misclassifications.. One of the more 
widespread census coding errors involved clerical workers, such 
as mathematical clerks, a^Hio were classified as "mathematical 
specialists." ^MlSc^asslflcat^6ns of mathematical specialists caused 

Vby msufficient census responses are often closer to being correct 
than are the same kind of misclassifications of other occupa- ^ 
tional grou^^s. The insufficient responses for the mathematical 
specialists frequently contain the words '.'statistical" or 
"mathematical.," Such words usually narrow the^ possible 
occupational categorizations to a choice between a particular 
professiqnal mathematical specialist occupation (such as 
"statistician") and the occupation "statistical clerk/' Insuf- 
ficient responses of other occupational groups often permit a 
greater number of choices among pdjfsible categorizations. 

\ry the -middle of the C-scale are- the, conflicting responses 

(jbout 30 percent of all mi6matches.) Proportionately,, these 
cases are^m(fre frequent at thfe detaijed level than at the 
major-griDup level. Although a limited amount can be said about 
the correctness of conflicting response cases, there is one. 
suggestion that may alleviate one kind of conflicting response 

' problem. The title "mathematical actuary," which is included 
under "mathematicians" in the 1970 Classified Index, .perhaps 
» should be moved to the occupation "actuaries." There seems 
from this investigati^ifTto be no real differepce between .the title 
"matheniatical actuary" and the title "actuary." 

Fir^illy, two important facts distinguish the mathematical 
specialists from other occupational groups.* First, standard errors 
^ are not applicable at the detailecT level since alt cases in the 
universe were examined. Second, PJVIS List C does not provideva 
residua? category for the mathematicaj specialists. Thus, struc 
tural differences are a very minor problem ior this occupation 
group. 

LIFE SCIENTISTS 

For life scientists (table E) most of the mismatches are the result 
cff classificatic^-system causes (about 70 percent) rather than* 
the result of response problems (30 percent). Among the various ./^ 
categories of classification-system causes, errors (about 31 
percent) and structural differences (about 35 perceritf account 
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for similar proportions of the total mismatched cases. About 
two-thirds of the response problems for this group are con- 
flicting responses; only about one-third are census or PMS 
insufficient responses. 

Analyzing the data from table E in terms of the C-scale shows 
that about 56 percent of the mismatches are placed in cprrect 
census occupatioris. Structural differences are the most im- 
portant element in th^e correctly classified cases, representing^ 
about 60 percent of these cases. 

A common structural difference concerned persons who 
reported their PMS occu^ai^onai title to be "wildlife biologist" 
or "fishery biologist." In th^se cases, the respondents would 
cpde^^Vnselves on the PMo to "biological scientists," even 
though '^heir occupation titles were subcategories of "agri- 
cultural scientists" according to the census. AltK'ough the census 
correctly classified these people according to its 1970 occu- 
pational scheme, a question does arise whether it placed persons 
who reported certain occupational titles, such as "wildlife 
biologist," into an occupational category that best reflects the - 
kind of work they were doing. One possible way to solve this 
problem is to switch some of the occupatrbnal titles, such as 
"wildlife biologist," "fishery biologist," and "plant pathol- 
ogist", from "agricultural scientists" to "biological scientists." 
These changes may make the titles ^ under both of these 
occupations more homogeneous. It is not known, however, 
vvhat effect this change would have on the match cases.* ° 

At the other end of the C-scale are mismatches for vyhich the 
censas o^upational code assignments are Incorrect. For the 
mismatches involving census coding errors, census insufficient 
Responses, or other methodological differences, there is little 
doubt thatthey are misclassified in the census. 'These cases make ^ 
up about 24 percent of the mismatches for life scientists. 

One of the most frequent census coding errors for this group 
involves 'persons who reported their occupation to be either 
"wildlife biologist" or "fishery biologist" on the census, and 
were given the code for "biological scientists" instead of the one 
for "agncultural scientists." It is not possible to'determine why 
the coders made this error. The codefs may have assumed that 
these- titles belonged to the occupation "biological scientists," 
or the errors may^ have been caused by chance oversights. 

Finally, about 20''percertt of the life scientists mismatches 
ar^e from conflicting responses. Conflicting responses were 
present in the same proportions (about 20 percent) at the 
major-group and detailed levels. 

• PHYSICAL SCIENTISTS 

Cl^ssification-s^stem causes (about 64 percent) are more preva- 
lent than response problems (about 36 percent) for the total 
sample of physical scientists (talflaF). Of, the three types of 
classification-system causes, structiSal differences are the most 
common, followed by errors, and then by methodological 
differences. When the sample is divided into major-group and 
detailed-level cases, their respective distributions by the causes 

. — ^ / 



'^That is, 'cases in which the .respondent reporjfid ,one of - the 
occupational titles such as "wiWlife-tJiologist," on the PMS and entered < 
the code for "agncultural scientists " 
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Table E. Life Scientists by Causes of Mismatches Between Census and PMS 
Occupational Classifications, by Level of Mismatch 



(For meaning of symbols, see text) 



Causes of mismatch 



All causes, total. 



Errors, total 

Census coding errors, .T , ^ 

PRK coding error^^. . . . i . . . . ; 



Response causes total 

^Conflicting responsets 

Census insufficient responses. 
PMS insufficient responses.... 



Structural differences, total. 
PMS subcategory 

misclassifications. 
PMS residual -category 
clas£i f icatioris . . . « 



Methodological differences, total. 



Managerial concept. 
Other T, 



'Mismatched cases 



TotJ\l 



Number 



185 

57 
33 
24 

53 
36' 
11 

6 

6A 

18 

A6 

11 
10 
1 



Percent 



100.0 

30.8 
17.8 
13.0 

28.6 
19.5 
5.9 
3.2 

3A.6 
9.7 

24.9 
5.9 

3';4 

0.5 



Standard 
error of 
•percent 



(X) 

3.4 
2.8 

2.5 

3.3 
2.9 
1.7 

1.3 

3.5 

2.2 

3.2 

1.7 
1/6 
0.4 



^Ino^ 

i 



Ma)or-group level 
mismatches 



Number 



114 

42 
21 
21 

36 

24 
6 
6 

25 

18 

7 

11 
10 
1 



Percent 



100,0 

36.8 
18.4 
18.4 

31.6 
21.1 
5,^ 
5.3 

21.9 

' 15.8 

. 6.1 

9.6 
8.8 
0.9 



Standard 
error of 
percent 



i (X) 

4.5 
3.6 
3.6 

4.3 

(:! 

2.1 

3.9 

3.^ 

2.2 

2.8 
2.6 
0.8 



Detailed-level 
mismatches 



y umber 



39 



39 



(X) 



Percent 



100.0 

21.*1 
16.9 
4.2 

23.9 
16.9 
7.0 



54.9 



54.9 



udes processi'hg errors. 




St*andard 
error of 
percent 



(X) 

4.8 
4.4 
2. A. 

5. 1 
4.4 
3.0 



5.9 



5.9 



(X) 



Table F. Physical Scientists by Causes of Mismatches Between Census and PMS Occupatio|||j^ 

Classifications, by Level of Mismatch ' ^ 

(For meaning of syttl^ls, see t«xt) ' - - ~ 



Mismatched cases 



4p 

Cavses of misijiatch 

V 




Total 


1 


Major-group level 
mismatches 


Detailed-level 
^ mismatches 




-Percent 


Standard 
error of 
percent 


Number 


Percpnt 


Standard 
error of 
percent 


Number 


r 

Percent 


Standard* 
error >of 
percent 








211 


(100.0 


iX) 


121 


100.0 


(X)' 


90 


100.0 


(X) 




49 


23.2 


2.9 


38 


31.4 


4.2 


11 


12.2. 


3.4 




25 


11.8" 


2.2 


18 


14.9 


3.2 


7 


7.8, 


2.8 




24 


11.4^ 




20 


16.5 


3.4 


4 


4.4 


2. 1 




76 


36.0 


3.3 


54 


44.6 


4.5 


J/ 


2^ 


4.5 




65 




3.2 


45 


37.2 


. 4.4 


// 20 


2272 


' 4.4 




, 8 


3.8 


1.3 


' - ' 7 


5.8 






1. 1 


1. 1 


PMS insufficient^ responses 


3 


1.4 


0.8 


2 


1.7 


1.2 


*1 


1. 1 


1. 1 




73 


34.6 


3.3 


16 


13.2 


3. 1 


57 


63.3 


5. 1 


PMS subcategory 






















35 


16.6 


' 2.5 


8 


6.6 


2.2 


27' 


30.0 


4.8 


PMS residual -category ^ 






















38 


18.0 


2.6 


8 


6.6 


2.2 


30 


33.3 


5.0 






















Methodological differences, total.... 


13 


6.2 


1.6 


13 


10.7 


' 2.8 










11 


5.2 


1.5 


11 


9.1 


2.6 


(X) 


(X) 


(X) 




2 


0,9 


0.5 


2 


1.7 


1. 1 









* Includes processing errors. 
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of mismatch differ in some ways from the one for the total 
Sample. For example, at the detailed level proportionally more 
cases contain classification-system causes than do cases in the 
sample as a whole. Furthermore, structural differences are much 
more frequent at the detailed level than at the major group 
level, whereas clerical errors are more widesprecid at the 
major-group level than at the detailed level. 

In terms of the C-scale, it islikely that about one-half (about 
53 percent) of the mismatches are assigned correct census 
occupations. Jhe largest group of these correctly classified cases 
involves structural differences (PMS residual category classifi 
cations and PMS subcategory misclassification). The following 
are examples of the most^ommon cases with structural 
differences. (1) persons who reported their PMS occupation to 
be ''astronomers" but placecf themselves in the PMS residual 
category, "oth^r natural scientists^' instead of 'the proper 
category, ''physicists"; (2) respondents who stated on the PMS 
that they vyere "meteorologists" and incorrectly coded them- 
selves to "eai^ and marine scientists" instead of to "other 
natural scientists". 

The other- end of the C-scale shows' that only about 17 
percent of the mismatches are misclassihed in the census. The 
remaining 31 percent of the cases have conflicting census and 
PMS occupations, which prevents any assignment of census 
correctness, A frequent conflicting response concerns persons 
who reported the occupational title "metallurgist" on the 
. census and "metallurgical engineer" on the PMS. 

SOCIAL SCIENTISTS 

Among the entire sample of* social scientists (table G), 
classification-system causes are responsible for about 70 pe/cent 
- t>f the mismatches aod response problems for about 30 percenL 
Although this same basic split is present at the major group and 
detailed levels, there are differences among the various kinds of 
classification-system causes at each of these levels. For instarjpe, 
structural differences occur more often at the detailed level 
(about 53 percent) than at the major-group level (about 22 
percent),^vvherea\errors are a greater problem at the nrrajor 
group level (about 38 percent) than at the detailed level (about ^ 
13 percent). 

In terms of the C-scale, it is fairly certain that about 58 
percent of the social scientists mismatches are placed in correct 
census occupations. As was true for most of the other 
occupational groups, structural differences the largest 




Component of the correctly classified cases. The two most 
typical cases involving structural differences are (1) persons 
who reported "financial analyst" jn the PMS and coded 
themselves to "accountants" rather than to "economists", (2) 
persons who described their PMS occupational title as 
"psychiatric soeral worker'*' and placed themselves in the- 
occupation "other social sciertpst" instead of in "other occu- 
pations." Although in both these examples these persons are 
correctly olassified in the census according to the 1970 
classification system, there is considerable evidence from' the 
PMS that the cxjQupational title "financial analyst" should be 
moved from the occupational category "economists" to that 
of "accountants." Also, there is some support from the PMS for 
pljacmg the occupational title "psychiatric soCfaL worker" under 
"psychologists" rather than under "soj^ial workers." Both of* 
these changes [nay reflect more realists; occupational categories 
for these occupatioi^ titles. 

In terms of the C-scale, about 26 percent of the mismatches 
are incorrectly classified in the census, With census coding errors 
causing the largest proportion of the misclassifications. A 
common census misclassification concerns persons vvho reported 
their occupational title to be "marketing representative" an^ 
were incorrectly coded to the occupational category "econo^ 
mists." It should be mentioned that the occupational title, 
"marketing represerUative" does not appear in either the 1970 
«i Alphabetical or ClassifiecJ Indexes^ 

Finally, about 16 percent of the mismatches contain con- 
flicting re^Dnses. An interesting form of conflicting response 
occurs among a few respondents who identified themselves as 
being "psychologists" in the P1VIS but "physiologists" in the 
census. Almost certainly their intended ceosus ^^entry of the 
vyord "psychologist" was misspelled as "physiologists." Ivlost 
likely, they vvere enumerated m one of« the field followups 
conducted during the census. operations, and for, some reason^ 
their occupational information was inc6rrectly recorded by 
clerical personnel. | 

GRAPHIC ANALYSIS- 

Figures J, 2, and 3 summarize, the results of the PMSCensus 
Match in the form of bar charts. Figure 1 distributes the 
mismatches in each 'occupational grou^ ac«^ording to the 
categories of the C-scale. Figure 2 distributes the. correctly 
categorized areas of figure 1 according to mismatch causes, and 
figure 3 does the same thing for the incorrectly categorized 
areas of figure 1. ' 
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Table G. Social Scientists by Causes of Mismatches Between Census and PMS Occupational 

Classifications, by LeVel of Mismatch , ' ; ' 



(For meaning of symbols, see text) 



Caifses of mismatch 

^ ^ 

* All causes, total 

Errors,, total... 

Census coding errors.'.. 

PMS coding errors/ , . 

Response caused, total....* 

Conflicting responses. 

Census insufficient responses... 
PMS insufficient responses 

Structural differences, total 

PMS subcategory " 

m 1 scl as sirf teat ions - 

PMS residual -category * 

classifications \ , . . iffr , 

Methodo>Dg^al differences, total, 

ManagerCal cortcept 

^Other..^...': ^ 

* * Includes processing error-s. 



Mismatched rases 



^Total 



, Number 



Percent 



Standard 
error of 
percent 



Major~group level 
mismatches 



Number 



Percent 



Standard 
error of 
percent 



Detailed-level 
" mismatches 



Number 
/ 



Percent^ 



Standard 
error of 
percent 



184 

54 
30 

24, 

^7 
29, 
16 
12 

60 

49 

11 

11 

2 



' 100.0 

29.3 
16.3 
13.0 

f 

31.0 
, 15.8 
8.7 

"32.6 

6.0 

7\l 
6.0 
1.1 



. (X) 

3.*3 
2.7 
2.5 

3.4 
2.7 
2. 1 

'3.4 

* 

3.3 

, .1:7 

1.9 
1.7 
0.7 



122 

46 
23 
23 

3? 

19 

9 

9 
# 

27 

23 

^ 4 

, 12 
11 

i 



100. 0 

37.7 
18.9 
18.9 

JO. 3 
15.6 
7.4 
7.4 

18.9 

f 

9.8 
/ 9.0 
^ 0.8 



(X) 

4.4 
3.5 

3\5 

A. 2 
. 3.3 
2.4 
2.4 

•3.8 

3.5 

1.6 

2.7 
•2.6 
0.8 



/ 



62 

7 
1 

20 
10 
7 
3 

33 

26 

7 

1 

(X) 
1 



100. 0 


(X) ^ 


12.9 
11.3 
1.6 


4.5 

. ' 4.0 . 

'i;6 ' 


32.0 
16.1 
11.3 
4.8' 


5.9 


^ 53.2 






6.3'' 


11.3 


4.0 


l.*6 
(X) 
1.6 


.-'1.6 
(X) 
' 1.6 



4 



"A, 
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Figure 1 * 

■ii 



Major 1970 Census Occupational Groups, by 
C-scale Categories 
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Figure 2 * * 
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Correctly Categorized Mismatches (According 
to the C-scale), by Major 1970 Census 
Occupational Groups, by Causes of 
Mismatches 
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Table 1. DETAILED OCCUPATION IN 1970 ACCORDING TO THE 1^0 CENSUS, BY DETAILED OCCUPA- 
TION IN 1970 ACCORDING TO THE 1972 POSTCENSAL MANPOWER SURVEY, FOR RESPONDENTS 
IN THE 1972 POSTCENSAL MANPOWER SURVEY 



Detailed 1970 census occup«|l<» 



Detailed Postcensal-Manpower Survey (piJS) occupation in 1970 



With 1970 ras cupation reported 



Total 



Computer specialists 



Com- 
puter 
pro- 
graa- 
mers 



Com- 
puter 
sys- 
tems 
ana- 
lysts 



Coo- 
put er 
sclen- 
tlsts 



Other 
coo- 
^)uter 
spe- 
cial- 
ists 



Opera- 
tions 
Re- 
search 
ana- ^ 
lysts 



Engineers 



Aero- 
nau- 
tlcal 
and 
astro- 
nau-rf 
tlcal 



Agri- 
cul- 
tural 



Chem- 
ical 



Civil 
and 
archi- 
tec- 
tural 



Elec- 
trical 

and 
elec- 
tronic 



In- 
dus- 
trial 



Total A. 



Operations txui coaputer specialists 
Computer progruners 

^ Coaputer systems analysts 

Coaputer specialists, &'.e.c 

Operations and systeas research' 
ers and analysts 



Engineers 

Aeronautical and astronautlcal 

engineers 

Chealcal engineers 

Civil engineers 

Electrical and electronic 

engineers ' 

Industrial engineers 

Hechanlcal ^glneers..: 

Metallurgical and Material s 

engineers 

Mining engineers 

Petroleum engineers 

Sales engineers 

Engineers, n.e.c 

Engineering* teachers* 



Hatheamtlcal specialists. 

Actuaries 

Katheaatlclans 

Statisticians 

Uathenatlcs teachers*.. 



Life scientists f%. 

Agricultural scientists 

Agriculture teachers*^'., 

Biological scl^tlstsj 

Biology teachers* 

Foresters and cooservatlonlsts* . 



Physical scientists 

Atmospheric and spacer scientists. 
Atmospheric, earth, marine, and 

space teachers* 

Geologists 

Marine scientists 

Chemists 

Chemistry teachers* 

Physicists and astronoaers 

Physics teachers* 

Life and physical scientists. 



Social scientists 

Economists 

Econoolcs teacher«i<^ ^. 

Psychologists 

Psychology teachers* 

Sociologists 

Sociology teachers* 

Political scientists. « 

Urban and regional planners 

Social scientists, n.e.c 

Social 'science teachers, n.e.c*. 



6,960 
^,123 
2,172 
467 

2,198 

18,606 

2,154 
L 2,048 
2,333 

2,549 
2,207 
2,259 

590 
178 
377 
1,933 
1,789 
189 

2,178 
189 
275 
784 
930 

3,215 
476 
173 

1,100 
794 
672 

5,104 
226 

185 
769 
134 
2,039 
302 
850 
548 

51 

4,824 
1,843 
298 
991 
45 7 
53 
257 
23 
336 
118 
448 



34,938 

5,979 
1,854 
1,865 
398 

1,862 

15,909 

1,852 
1,822 
2,014 

2,177 
1,882 
1,925 

516 
144 
338 
1,595' 
1,475 
169 

1,868 
170 
237 
663 
798 

2, 775 
400 
147' 
952 
673 
603 

4,392 
198 

158 
645 
, 114 
1,795 
250 
729 
460 

43 

4,015 
1,522 
256 
814 
377 

41 
217 

18 
289 
100 
381 



A, 182 

3,774 
1,654 
1,458 
238 

424 



115 
2 
5? 
17 
44 

7 
1 

4 
I 
I 

41 
2 



1,331 

1,256 
1,027 
160 
31 

38 

33 



1,807 

1,684 
362 
943 
73 

306 

67 

15 
9 
2 

19 
6 
I 



157 

97 
31 
35 
21 



887 

737 
234. 
320 

m 

76 

77 

6 
5 
1 

23 
6 
6 



^e<k4l,529 



' 109 
3 
25 
3 

78 

63 

16 
4 
2 

4 
15 

7 



303 
2i' 
5^ 
51 

174 

10,716 



1,413 
1,317 
1,463 

I, $91 
1,050 
1,440 

400 
85 
261 
633 
942 
121 

36 
2 
10 
16 



3 
29 
17 
160 

2 

121 
41 

U 

62 
39 
1 

, 3 



n.e.c. Not elsewhere classified. 

College and university. 

*Wlth 4 or more years of college. 



26 
3 
4 

7 

12 

837 

659 
4 
23 

22 
12 
43 




1,935 

73 
5 
24 
19 

25 

1,773 

' 149 
26 
14 



65 
53 

10 
1 
7 

91 
156 

25 



809 

68 

5 
3 

60 

732 

29 
U 
10 

19^ 
533 
41 



1 

23 
48 
4 
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Table 1. DETAILED OCCUPATION IN 1970 ACCORDING TO THE 1970 CENSUS. BY DETAILED OCCUPA- 
TION IN 1970 ACCORDING TO THE 1972 POSTCENSAL MANPOWER SURVEY. FOR RESPONDENTS 
. IN THE 1972 POSTCENSAL MANPOWER SURVEY-Continued 



Detailed 1970 census occupation 



Detailed Posttensal Manpower Survey (PMS) occupation In 1970— Continued 



with 1970 PMS occupation reported— Cont Inucd 



EnBineers--Cont Inuud 



Total. r. \. .. 

Operations and cooputer specialists 

Computer proKramners 

Conputer systems analysts 

Conputer specialists, n.e.c 

Operatlc>ns and systems research- 
ers and analysts 

Engineers 

Aeronautical and astronautical 

engineers 

Chcalcals engineers . 

Civil engineers 

Electrical and electronic -^.^ 

engineers 

Industrial engineers. 

Mechanical 'engineers 

Metallurgical and materials 

engineers 

Mining engineers «... 

Petroleum engineers 

Sales engineers 

Engineers, n e.c 

Engineering teachers* 

Matheoatlcal ' special l^ts. 

Actusyrles 

Matheaatlcj^ans 

Statisticians 

Matheoatlcs teachei*s* 

Life scientists 

Agricultural scientists 

Agriculture teachers* ^ 

Biological scientists 

Biology teachers*. — 

Foresters and conservationists*.. 

Physical scientists 

Atmospheric and space scientists. 
Atmospheric, earth, marine, and 

' space teachers' 

Geologists 

Marine scientists 

Chemists. ^* 

Chemistry teachers* ■ 

physicists and astronomers 

Physics teachers* 

Life and physical scientists, 
n.e.c 

Social scientists 

Economists 

Economics teachers* 

Psychologists 

Psychology teachers* 

Sociologists^ 

Sociology teachers* 

Political scientists 

Urban and regional planners 

Social scientists, n.e.c 

Social science teachers, n.e.c* 



Mathematicians and 
statisticians 



Me- 
chan- 
ical 


Metal- 
lur- 
gical 

{ind 
mate- 
rials 


Mining 

petro- 
leum 


clear 


Envi- 
ron- 
men t a 1 

and 
sanl- 
tary 


/ 

Other 


Total 


Actu- 
aries 


Mathc- 
«atl- 


Stat- 
istl- 


Total 


Agri- 
cul- 
tural 
sc len- 
tlsts^ 


Bio- 
logi- 
cal 
scien- 
tists 


Bio- 
chem- 
ists 


Chem- 
ists 


2,110 


451 


335 


96 


150 


2 , 396 


1 ,130 


137 


522 


471 


4,833 


7 76 


664 


148 


1,214 


22 


' 3 


3 


3 


1 


85 


50 


3 


24 


23 


23 


2 


4 


- 


- 






1 • 






9 


16 


2 


12 


? 


11 


2 




_ 




2 


\ 








12 


11 




5 


6 


7 




2 




- 






2 


2 




12 


2 


_ 


2 




2 


_ 




_ 


- 


11 


2 


- 


1 


a 


52 


21 


1 


5 


15 


3 




2 


































68 


2 068 


348 


312 


62 


1 34 


2 , 197 


35 


1 


11 


23 


125 


10 




I 


2 76 


14 




1 


3 


26t> 


8 




4 


4 


8 






_ 


3 


112 


. ^5 


15 


10 


19 


187 


1 


- 


1 




56 


3 


- 


1 


47 


46 


3 


8 


2 


70 


217 


- 


- 






10 


3 






~ 


80 


6 


' 








3 






2 


2 










9 7 


11 


/ 






300 








13 


8 








6 


990 


9 


8 






253 


2 


1 

K 




1 


2 










46 


224 


1 


4 


2 


79 


1 


_ 


1 




4 


- 


- 


- 


4 


4 


2 


67 


- 


- 


8 


- 






- 


7 


■ 


• 






11 


It 


191 






34 










5 








I 


113 


14 


8 




9 


341 


»3 


_ 


I 


2 


2 


2 


- 


- 


\ / z 


268 


15 


4 


7 


17 


259 


4 


- 


3 


1 


20 


2 


■ 




V 7 


25 


4 


3 




3 












\ 


*" 








8 


~ 


" 


1 


^ _ 


19 


986 


132 


475 


379 


21 


1 


2 


2 


5 


1 














117 


2 


\ 


2 








I 


2 
















£3. 


10 


4 








3 


2 






1 




10 


346 




2 


140 


6 


1 






• 1 


3 




_ 




_ 


4 


416 


L^ 


387 


28 


9 




2 








2 






1 


4 


4 


_ 


_ 


4 


1,724 


741 


632 


25 


18 


- 


- 




- 


r - 


- 


3 


- 


- 


3 


207 




36 


\ 


I 






















78 


73 


3 








2 
















1 


» 526 


63 


254 


18 


12 






















45 2 


15 


337 




3 






■ 






^ 3 










461 


447 


2 




2 


6 


98 


20 


30 


14 


65 


1 2 




10 


2 


2 883 


9 


20 


118 


1.117 






1 






2 


I 




" I 




99 








4 




1 


~ 








■ 








109 














19 




1 


4 


1 








529 


\ 






3 


- 


- 




- 


2 


5 




- 






68 




2 


I 


I 


2 


91 




4 


5 




2 






2 


1 ,123 


7 


10 


88 


958 












1 


I 




1 




177 


I 




29 


.142 


2 






22 


4 


35 


I 




1 




465 




2 




8 








2 




4 


4 




4 




306 




3 




I 








2 


2 


1 


2 




2 




7 




2 
















26 


43 


1 


2 


40" 


57 


11 


6 


2 


6 


4 










16 


36 


1 




35 


12 


5 


1 




3 






















3 


1 


1 
















2 


1 






1 


13 






2 
















2 






2 


8 


1 


3 


























3 






















2 




2 




1 


I 








2 










7 


I 




~K 


1 


2 








1 














1 






1 


9 


2 






I 












1 










6 


I 


I 




I 



Life and physical scientists 
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Table 1. DETAILED OCCUPATION IN 1970 ACCORDING TO THE 1970 CENSUS, BY DETAILED OCCUPA- 
TION IN 1970 ACCORDING TO THE 1972 POSTCENSAL MANPOWER SURVEY, FOR RESPONDENTS 
IN THE 1972 POSTCENSAL MANPOWER SURVEY-Continued 



Detailed 1970, census occupation 



Total. 



\ 



Operations and computer specialists 

Coaputer progranaers V 

Coaputer s/stens analysts 

Coaputer specialists, n.e.c 

Operations and s/stems research* 
ers and analysts . . 



Engineers ' . . 

Aeronautical and aTfronautical 

engineers 

Ch^lcal engineers../. 

Civil engineers 

Electrical and electronic 

engineers 

Industrial engineers 

Mechanical engineers. 

Metallurgical and materials 

engineers 

M^ng engineers 

PetVoleua engineers 

Sales engineers 

Engineers, n.e.c 

Engineering teachers* 



Detailed Postcensal Manpower Survey (PMS) occupation in 1970— Continued 



^ With 1970 PMS occupation reported^-K^ontlnued 



Ufe and physical 
scien 1 1 8 1 Con t Inued 



Earth 




itnd 


Medi- 


■a- 


cal 


rlne 


scien- 


sclen- 


tists 


tlsts 





Mathematical specialists. 

Actuaries 

Matheaaticlans 

Statisticians. 

Mathematics teachers^.. 



Life scientists 

Agricultural scientists '.. 

Agriculture teachers*.* . . 

- Biological scientists 

Biology teachers* 

Foresters and conservationists*.. 

Physical, scientists 

Atnospheric and space scientists. 
Atmosptieric, earth, marine, and 

space teachers* 

Geologists 

Marine scientists 

Chemists^ 

Chemistry teachers" I 

Physicists" and astronomers 

Physics teachers*, i 

Life and physical scientists, 

n.e.c 

Social ^dentists 

Economists 

Econoaics teachers* 

Psychologists .' 

Psychology teachers* 

Sociologists .' 

Sociology teachers*..*.^ 

Political scientists.,^ 

Urban and regional planners \. 

Social scientists, n.e.c 

Social sc:^encc teachers, n.e.c*. 



747 
51 

103 
515 
55 
9 

10 

2 



2 
1 

184 
1 

1 

21 



Physi- 
cists 



741 

5 
3 
2 



Other 
llf^ 
and 
physi- 
cal 
scien- 
tists 



6 



3 
2 
4 
1 

410 
285 



236 
1 
1 



Social scientists 



3 
1 

1 
1 

93 
16 

1 
49 
22 

5 

iZl 

5. 

6 
7 
28 
1 
23 
14 



Total 



Econo- 
mists 



Psy- 
cholo- 
gists 



366 
247 

iU 
1 



Soci- 
olo- 
gists 
and an- 
thro- 
pol^- 
gxsts 



Other 
social 
scien- 
tists 



765 
1 

ill 
179 
1 
2 



202 
1 

1 

*^ 1 



2 
7 
1 
22 

Ui 



263 
12 



223 
19 
2 
37 
9 
3 
6 
6 
39 

ii 
Ok 



All 
other 
occu- 
pa- 
tions 



19 70 PMS occupation 
nof reported , -> 



Total 



11 304 


5 949 


1 697 


961 


144 


269 


306 


307 


102 


69 


1 145 


336 


4 75 7 
* , 


2 69 7 


3 75 


'302 




226 


528 


319 


/ 521 


3 72 


' 775 


325 


462 


334 


107 


74 




34 


64 


39 


945 


338 


460 


314 


46 


20 


623 


310 


42 


19 




3 8 




121 


z: 


132 


980 




1 78 


76 


59 


26 


• 395 


^ 148 


212 


■121 


136 


- 69 


1,039 


712 


86 


28 


^} 


27 


76 


124 


27 


20 


490 


244 


70 


52 


120 


121 


107 


88 


20 


8 


2,208 


■ 809 


1,074 


321 


134 


42 


172 


177 


178 


80 


12 


12 


95 


40 


12 


5 


225 


47 


57 


18 


249 


. 67 



Em- 
ploy- 
ment 

status 
not 

speci- 
fied 



15 

11 
1 



loo 

18 

14 

13 
14 
4 

? 
1 
3 
11 
13 



ployed 



Qut 
Of 

labor 
force 



t 3 

J 

1 

1 
1 

2 



163» 

18 

3 
3 

S. 

7 
21 
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Table 2. TOTAL CASES WITHIN UNIVERSE OF THE StUDY, BY AGREEMENT BETWEEN CENSUS- ^ 
AND PMS occupational' CLASSIFICATION, BY LEVEL OF DISAGREEMENT FOR MIS- ^ 
. MATCHED ,CASES, BY DETAILED CENSOS OCCUPATION irf 1970 



Detailed* 1970 census •occupation 



Total 


Mat< 

i 








Mismatched cases 






Total 


~ * 

Major-group level 


f 

Detailed level 


Number 


Percent 


T 

Numl/^ 


Percenrt 


Number 


Percent 


Number 


Percent 


Number 


Percent 


34,938 


100.0 


15,318 


43.8 


19,620 


5^.2. 


13,187 


37.7 


6 , 


433 


18.4 


5,279 ^ 


100.0 


2,182 


36.5 


3, 797 


63.5 


2 , 096 


1 c 1 


1, 


701 


on A 


1,854* 


100.0 


1,027 


55.4 


827 


• 44.6 


197 


10.6 




630 


j4 • U 


1,865 


100.0 


943 


' 50.6 


922 


49:4 


382 


20.5 




540 


29.0 


• 398 


100.0 


134 


33.7 


. 264 


66.3 


157 


39.4 




107 


26.9 


* 1,862 


100.0 


78 


^' 4. '2 


1 , 784 


95 . 8 


1 lA n 
i , JoU 


77 n 
/ J . u 




424 


^ ^ . 0 


15,909 


100.0 


6,665 


41.9 


9,244 


58.1 


4,949 


31 . 1 


4 


295 




• 1,852 


100.0 


715 


38.6 


1,137 


61.4 


^ '383 


20.7 




754 


40.7 


1,822 


.100.0 


872 


47.9 


950 


52. i 


495 


27.2 




455 


25.0 


2,014 


100.0 


1,121 


55.7 


893 


44.3 


514 


25 .5 




379 


1 Q Q 

io . 0 


2,177 


100.0 


1 ,201 


55.2 


976 


44.8 


• 

569 


1 

2o . i 




407 


1 ft* 7 


1,882 


100.0 


533 


28.3 


1 ,349 


71 . 7 


828 


44 . 0 




521 


9 7 7 


1 ,925 


100.0 


990 


51.4 


' 935 


' 48.6 


429 


22.3 




506 


26.3 


516 


100.0 


224 


43.4 


292 


56.6 


113 


21 . 9 




179 


1 A 7 


144 


100.0 


67 


46.5 


77 


53. 5 


58 


40. 3 




19 


i J . £. 


338 


100.0 


191 


56,5 


147 


43.5 . 


76 


22 .'5 




71 


01 n 
^1 . U 


1,595 


- 100.0 


341 


21.4 


1 ,254* 


78.6 


951 






303 


1 Q n 


1,475 


100.0 


289 


19.6 


1,186 


80.4 


485 


32.9 




701 


A 7 C 


169 


100.0 


121 


. 71.6 


48 


28.4 


^48 


28.4 








1,868 


100.0 


957 


51.2 


911 


48.8 


882 


4 7 . 2 




29 


• 15 . 5 


170 


100.0 


117 


68.8 


53 


pi.2 


50 


29.4 




3* 


1.8 


237 


100.0 


84 


35.4 


153 


64.6 


133 


56.1 




-20 


8.4 


663 


100.0 


340 


51.3 


323 


48. 7 


317 


47.8 




6 


n Q 
L». V 


798 


100.0 


416 


52.1 


382 


47.9 


382 


47.9 




- 




2,775 


* 

100.0 


1,438 


51.8 


1,337 


48. 2 


1 ,216 


43 .8 




121 


4,4 ^ 


400 


^ 100.0 


145 


36.3 


255 


63.8 


218 


54 . 5 




37 




147 


100.0 


. 73 


49.7 


74 


50.3 


71 


48 . 3 




3 




952 


100.0 


368 


38.7 


584 


61.3 


521 


54.7 




63 


6.6 


673 


100.0 


- 405 


60.2 


268 


39.8 


253 


37.6 




15 


2.2 


603 


100 It) 


447 


74. 1 


156 


^5.9 


153 


25.3 




^ 3 


0.5 


4,392 


100.0 


2,629 


59.9 


1,763 


40.1 


1,575 


35.9 




188 


A 1 


198 


100.0 


38 


19.2 


160 


80.8 


99 


50.0 




61 


OU. 0 


158 


100.0 


108 


68.4 


50 


31.6 


50 


31.6 




~ 


A 


645 


100.0 


515 


79.8 


130 


20.2 


118 


18.3 




12 


1.9 


114 


100.0 


55 


48.2 


f 59 


51.8 


48 


' 42.1 




11 


Q 7 


1,795 


100.0 


1,046 


58.3 


749 


41. 7 


708 


, 39.4 




41 


0 1 
^. J 


250 


100.0 


171 


68.4 


79 


31.6^ 


77 


30.8 




2 


U . 0 


729 


100.0 


410 


56.2 


319 


43.8 


278 


38.1 




41 


5.6 


460 


100.0 


285 


62.0 


175 


38.0 


158 


34.3- 




17 


1 7 

J, / 


43 


100.0 


1 


•2.3 


42 


97.7 


39 


90.7 




3 


7.0 


4,015 


100.0 


. 1,447 


36.0 


2,568 


64.0 


2,469 


61.5 




99 


' 2.5 


1,522 


100.0 


247 


16.2 


1,275 


83.8 


. 1,255 


82.5 




20 




256 


100.0 


113 


44.1 


143 


55.9 


139 


54.3 




4 


15.6^ 


814 


100.0 


579. 


71.1 


235 


28.9 


.190 


23.3 




45 


5.5 V 


377 


100.0 


179 


47.5 


198 


52.5 


188 


49.9 




10 


2.7 


41 


100.0 


22 


. «!3.7 


19 


46.3 


15 


36.6 




4 


9.8 


217 


• 100.0 


Ul 


51.1 


106 


48.8 


98 


45.2 




8 


3.7 


18 


100.0 


6 


35.3 


12 


.66.7 


12 


66.7 








289 


•lOO.'O 


> 39 


13.5 


250 


86.5 


248 


85.8 




2 


0.7 


100 


100.0 




y 30.0 


70 


70.0 


68 


68.0 




2 


2.0 


381 


lOO.-O 


121 


1 31.8 


260 


68.2 


256 


67.2 




4 


1.0 



Total cases in universe 

Operations and computer specialists 

Computer programmers 

, Conputer systems analysts 

Computer specialists, n.e.c 

Operations and systems 
researchers and analysts 

Engineers Z 

Aeronautical and astronaut ical 

engineers^ 

Chemical engineers 

CiVil engineers...; 

Electrical and elec,tronic 

engineers. 

Industrial engineers 

Mechanical engineers. 

Metallurgical and materials 

engin^rs 

Mining engineers..' 

Petroleum engiryeers 

Sales engineers 

Engineers, n.e.c 

Engineering teachers^ 

Mathematical specialists 

Actuaries 

Mathematicians , 

Statisticians 

Mathematics teachers* 

Life scientists 

Agriculture scientists 

Agriculture teachers* 

Biological scientists 

Biology teachers* 

Foresterrs and conservationists^*. 

Physical scientists.... 

Atmospheric and space scientists. 
Atmospheric, earth, marine, 

and space teachers* 

Geologists 

* Marine scientists 

Chemists ,. 

Chemistry teachers* ; 

Physicists and astronomers 

Physioe teachers*' ^ 

Life and physical 
scientists, n.e.c... 

Social scientists 

Economfst^ .• 

Economics teachers* 

Psychologists 

Psychology teachers* 

Sociologists 

Sociology teachers^ 

Political scientists 

Urban and regional planners 

Social scientists, n.e.c 

Social science teachers, n.e.c*. 



n.e.c Not elsewhere classified. 

■**College and university. 

*Wlth 4 or more years of oollege. 
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TABLE 3. UNIVERSE AND SAMPLfe CASES BY MAJOR 1970 CENSUS OCCUPATIONAL GROUP, 

* BY LEVEL OF MISMATCH 





Mismatched cases 


Major 1970 census occupation group 


Major-group level 


Detailed-group level 




Total 


Sample 


Total 


Sample 


♦ 


13; 


187 


^696 


6,433 


571 


Operations and computer specialists 




096 


112 


1,701 


U54 




4, 


949 


112 


4,295 


U64 






882 


115 


29 


29, 




1, 


216' 


114 


121 


71 






575 


121 


188 


90 




2, 


469 


122 


99 


163 



^Theso numbers differ from those in tables A,B,C, and G because they include cases whose PMS or census questionnaires 
could. not be located* 



34 



ERIC 



\ 



APPENDIX A 



Postcensal Manpower Survey (PMS) 



Occupational Coding Scheme: 



List C— Occupations 
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List C - OCCUPATIONS ' ' 

This lislis to be used in answering the questions about the kind of work you were doing and about .your professional 
or occupational classification. When the instructions for a particular item on the questionnaire request you to enter a 
code and description from this list, please scon the entire list, then choose the appropriate entry. If you cannot find 
exactly the ngh I entry, please choose the one that comes nearest to it. If none of the entries is at all appropriate, use 
the Other* category (code 469) and enter a brief description in the space fJrovided on the questionnaire, * 



Code 



Description 



Engineers, including college professors and instructors 

401 • SngiDeer, aeronautical and astronautical 

402 Engineer, agricultural 

403 Engineer, chemical 

404 Engineer, civil and architectural 

405 Engineer, electrical and electronic 

406 Engineer, industrial 

407 Engineer, mechanical ^ 

408 Engineer, metallurgical and materials 

409 Engineer, mining and petroleum 

410 .Engineer, nuclear 

411 Engineer, enviromental and sanitary 

412 Engineer, other fields (Descnbe^riefly under the 
applicable item on the questionnaire.) 



Computer Special; sts/ including college professors and 
instructors * , 

413 Computer programmer 

414 Computer systems analyst 

415 Computer scientist 

416 Qtlier computer specialist (Descrtbe briefly under the 
applicable item on the questtonna tre.) 



Mathematician^ and Statisticians, including college 
professors and instructors 

417 Actuary ) 

418 Mathematician 

419 Statistician 

420 Operations' research analyst 



Natural Scientists, induing college professors and 
instructors 

421 Agricultural scientist, including foresters and 
Conservationists 

422 Biological scientist 

423 Biochemist 

424 Chemist 

425 Earth and marine scientist, including geoglogists, 
geophy si cists, oceanographers, etc. 

426 Meaicai scientist, excluding persons who arc primarily 
medical practitioners; see Health Occupations below 

427 Physicist 

428 'Other natural scientist CDescribe brteily under the 

applicable item on the questionnaire.) 



Social Scientists, including college professors and 
instructors 

429 Economist 

430 Psychologist 

431 Sociologist or anthropologist 

432 Other social scientist (Describe hnefly under the 
applicable item on the questionnaire,) 



Code 



Description 



Health Occupations, including persons who are primarily 
practitioners. Persons engagea primarily in meaical 
research, teaching, and similar activities use code 426, 
Medical scientist. 

433 Physician or surgeon 

434 Technician, dentals « 

435 Technician, medical , Or 

436 Other health occupatioit^ (Descr/fce briefly under the 
applicable item on the questionnaire,) 



Technicians pnd Technologists,^except medical^ ' 

Eesigner, electronic parts and machine-tools / 
esigner, industrial^. 
Designer, other ^ " ' 

Draftsman ^ . ^ ' 

Surveyor 

Trchnician, biological and agricuiturgJ 
Tc(hnic1an, electrical and electronic ' 
444 Trchnicidn, construction, highways, ^nd a'^rchi tectural 
MS Technici.jn, mechanical 

446 T^chnicfdn, other engineerjipg 

447 Technician, physical science 

448 Technician, other fields (Describe briefly under the 
«|k applicable item on the questionnaire,) 



437 
438 
439 
440 
441 
442 
443 



Teachers 



449 Trachcr, elementary school » 

450 Teacher, secondary school ^ 

451 Tedcher^, college and university, excluding engineer 
^ dnd science 'Kngineering and science, teachers, see 

rodes 401-432 above.) 



Administrators, Managers^ and Off ic ft Is,, excluding farm 

452 ("ollege president or dean ^ 

453 Administrator or manager, scientific and technical 
rr^rarch an^I development 

4r>4 \<lministrator or mmiager, production and operations 

455 Administrator, manager, of official, all other, excluding 
self-employed 

456 Self-empjoyed proprietor 



All Other Occupations 

457 Accountant 

458 Attorney or judge ^ ' 

459 Clerical or sales worker (such as salesman, bookkeeper, 
secretary, etc.) 

460 Clergyman 

461 Craftsman (such as baker, carpenter, electrician, 
mechanic, repairman, etc.) 

462 Farmer (owner, manager, tenant, or^farm laborer), 

463 Fireman or policeman 

464 Laborer, except farm ^ # 

465 Librarian 

466 Merchant or shopkeeper, self-employed 

467 Operative^ (such as assembler, factory worker, miner, / 
welder, twck driver, etc.) 

468 Postal worker 

469 Other occupations, not specified above ^Descr/be 
briefly under the applicable item on the questionnaire,) 



FORM PMS.3 (i0j^»71) 



GP 0 9 25.537 
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Decision-Logic Table for Comparing 
Postcensal IVIanpower Survey (PMS) 
and Census Responses 



ERIC 



A response in the Postcensal Manpower Survey consists of (1) 
written entries in questions 22, 23, and 24, and (2) a code from 
reference List C {see appendix A) in the code box of question 
22. The PMS code, however, is also part of the PMS classifi- 
cation system; and often, it is difficult to determine the extent 
to *wKich the respondent considered it to be a part of the 
occupational description, rather than merely a way of classi- 

• fying this description. It is for this reason that a decision-logic 
table was created to help translate the PMS response into one 
that could be compared with the census response The decision-- 
Idgic t^ble provided a consistent, scientific method of deciding 
the weight that should be given to the PMS code as an element 
of the occupational description; it specified under what con- 

^ ditions the code would be considered entirely as a classification 
device, andj4.nder \A/hat conditions It would be considered an 
integral, and perhaps deciding, piece of occupational description 
information . 



There are two sections In the decision-togic table. The first, 
consisting of situations 1-7, refers to cases whose written 
entries on the PMS convey essentially the same information as 
the census entries. Ttie second section consisting of situations 
8-14, refers to the converse cases-those whose PMS written 
information js different (either consistent or conflicting) from 
that in the census. 

How to use the table is illustrated by the following 
verbalization of the symbols of "Situational" (see the first 
column of the table). Situation 1 states that if the person's 
written PMS entry is Essentially the same as the census entry, 
and if the written entry in question 22 indicates that the person 
belongs in a PMS category other than the one associated with 
the code entered in the code box of question 22, and if the code 
entered is 459 or 437-448, then, in spite of the written entries 
in PMS questions 23 and 24, the PMS code is to be treated as an 
essential part of the PMS occupational description. 



Conditions and Actions 



Situations 







Conditions^ 


1 


2_ 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


The written entrieT^n the PMS 
convey essentially tht^ <;nTn«a * 
information as the census 
vritten entries 


Y 


Y 


Y 


Y 


Y 


V 




N 


N 


N 


N 


W 












I 


I 


I 


t 


Y 


N 


N 


N 


The written entry in question 
22 conflicts with the numeric 
code in question 22 , 


Y 


N 


N 


'Y 


N 


N 


N 






K 


N 














Y 


Y 


N 


N 


N 


The written entry i'n question 
23 conflicts with the numeric 
code in question 11.... 


* 


Y 


N 


* 


Y 


N 


N - 


* 


* 


Y 


Y 


N 


N 


N 


The written entry in question 
24 conflicts with the pumeric 
code in question 22 




* 




* 


* 




N 






















Y 






Y 




* 


* 




Y 


Y 


N 


The numeric code in question 
22 is 459 or 437-448 


Y 


Y 




N ' 


N 


N 


NA 


NA 


NA 


NA 


NA 














Y 


NA 


NA 


NA 


The numeric code in question 
22 is 451 


NA 






NA 


NA 


NA 


NA 




















NA 


NA 


Y 


N 


Y 


N 


Y 


N 




Actions^ 

Treat numeric code in question 

22 as additional information 


X 


X 










X 




X 








X 


* 

X 


Ignore the numeric code irtv- 
question 22 








X 


X 


X 








X 




X 







^ For conditions*: 

Y - means "yes'i, the*'cond i t ion must be true. 
N - means "no", the condition must be false. 
* means ignore, the condition is not relevant. 
NA - means "not applicable". 

^ For actions: 

X means execute, i.^e., perform the action. 

means ignore, i.e., do not perform the action. 

i 
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APPENDIX C 



Census Rules for Coding Occupation 




Note: 



Excerpted from U^Bureau oi*the Census, 1970 Decennial Census of Population, Procedures 
Manual, Volume^fuTPart V, Chapter A, 'Mndust^and Occupation Coding", May 6, 1970. 
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^ After ar^ industry co(^ has been entered In item 33, examine 
items 34a, b and c: From this find the appropriate code jn the 
Alphabetical Index following the instructions below' ^ 

The final determination of a correct code for a particular 
listing'in the occupation portion of the Index is tfie r esult of the 
proper consideration of the occupation return 34a, b, c), 
the code of the industry return (item 33a, b, c) and sometimes 
the class of worker item (item 35). jf a written entry cannot be 
coded after following the Index instructions, refer the entry. 

a. Coding to most specific entty. In determining the 
proper code for an> occupation return, consider the 
entries in items "a" and "b" as a combined entry. For 
example, if item "a" says "machine operator" and 
N item "b" says "runs a lathe," combine the entries and 

code "lathe operator" not "machine operator" because 
it is the most specific entry. On occasion, two 
distinctive jobs will be described in "a" and "b"; for 
example, on line "a" "receptionist-typist" may appear 
and on line "b" "typist" will be written. In such a case 
code that job appearing on lirte "b'\ for the respondent 
has told us he considers that his main activity. 
Sometimes line "b" repeats the double job function 
given on line "a", for example "receptionist-typist" 
appears on line "a" and also on line "b". In such a case 
code the lowest number code/ in this case code 364 
for receptionist. 

If one of the codes in the comparison is a letter code, 
use the following numeric equivalents of the letter 
codes. In coding, use only the letter code, never their 
number equivalents. 



N-142 
P-305 
Q-372 
R«415 



S473 
T-602 
U-715 
V-751 



W-801 
X-903 
Y-915 
2-984 



At times the Index lists activities along with a job title 
which means you must refer to Item 34b of the 
schedule. For example, if 34a ^ys "porter" you will 
need to look at 34b for clarification. If 34b says* 
"cleaning" or the like,Mt is covererfin the Index listing 
of: Porter, cleaning. .... 902. The Index also has a 

listing for: f?prter, baggage 934,, which would 

be used if i^m 34b had said "handle baggage" or a 
similar entry. 



* This rule is known as the "lowest-code" rule. 



b. Additional rules for use of items 34b and 34c 

(1) When not to use item. 34b. - At times the Index 
' will say "^ay activit^." In' this case you will not 

use Item b. If, for example, 34a says "secretary" 
and 34b says "filing and typing," you^will find in 
lookiD^ up secretary, the Index gives a listS^g for 
"Secretary, any activity.^' For this entry, you will' 
use^X3rrfy-34a and disregard the activities listed in 
34b. 

(2) Use of'job title question (34c) - Item 34c should 
be used only when a code cannot be assigned by 
using 34a or b, for example, where both 34a and 
34b ar.e too broad or general. In such a 'case, code 
using 34c If it clarifies jand/or is consistent with 
items 34a and 34b. If.it is not consistent, use the 
rule of lowest number iri^truction 3a. ^ 

' * J: 

Coding of occupation from Industry. In^sdme cases the 
information found in all parts of itjm^^^^trot enough 
to properly code occupation, bat-the needed inform^** 
tion cari be found In item 33. For example, item 33b 
may ^ say '^uto body repair shop"' and item 34 
"mechanic." In this case you can code the person as an , 
auto body mechanio^^^^^ 

d. Alphabetic Index. Occupati^^n titles are^sted in the^ 
Index in several ways. These are: 

(1) Occupation titles with no' restrictions 

Ticket writer ^394 

This means that if the schedule entry reads 
"Ticket writer" the proper code to be erftered in 
code box 34 would be 394. 

(?) Occupation titles with Industry and/or Class^ of 
Worker restrictions . ^ 

here are a number of types of restrictions. In all 
cases the occupation title is in the -left columns 
and the occypati^jQ^ode in the right colunfl?. . 

(a) Title Wh oh/ indj,^ry code in 'the center: > 

Salesmdrw/ ..... .287 705 

This means that you can code^your occu< 
pation 70Er only when the industry has been 
assigned the code 287. 

(b) Title in combinatidn with range of industry • 
codes 

«. 

Compensator man . . _ . .307-318 620 

If the industry code had been el^gned 308, 
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you could code the "(Compensator man " '620, ^ 
because code 308 falls within the range 
307-31 a If the industry code does not fall 
within this range of codes in the middle 
column, you cannot use the code for occu- 
pation.7 

(c) Title in combination with several industry 
codes: 



Criminal inve'stigator. . .U M, 907, 927. . .964 



In identical fashion as the industry range, here 
the occupation code 964 can be used'bniy if 
you have assigned as the industry every entry 
on your schedule one of the four codes in the 
center. 
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APPENDIX D 

Influence of Professional 

Indentlficatlon 
on Reporting of 

Postcensal Manpower 

Survey Oqcupatlon 

M 

i 

V 



The table in this appendix was created in the hopes of indicating 
the influence of professional identification in 1972 on the PMS 
response wheh^ it conflicts with the cervsus response. The 
universe for the table is restricted, therefore, to cases with 
conflicting response differences. 

ANALYSIS 

In the majoritY (about 61 percent) of the conflicting responses, 
the respondent reported a professional identification* in 1972 
in the PMS that yvas thfr same as the 1970 PMS occupation. In 



Mtem 41 of the PMS questioni^lre asked the respondent to complete 
-the following statement by inserting a code and a descrij^tion fronn Ljst 
C: ''Based on my total education and experience, I regard myself 
professionally asatan) ..." 



only about 16 percent of the cases did the respondent report a« 
professional identificationTthat agreed with the 1970 census 
•occupation. In nearly 18 percent of the conflicting-response 
cases, the person gave a professional identification that did not 
match his or her 1970 census occupation or his or her 1970 
PMS occupation. The 1972 professional identification was not 
reported in about 6 percent of the cases. 

The percentage of conflicting-response cases for which the 
professional identification agreed with the 1970 PMS occu- 
pation differs very little among the various occupational groups. 
The percentage ranges' fron^ about 59 percent for life scientists 
to 5bout 63 percent for mathematical specialists. There is more 
variati6n (about 8 percent ^or social scientists to about 27 
percent for life scientists) among the occupational groups for 
persons whose professional identification matches their 1970 
census occupation. 



Table D. Conflicting Responses, by Agreement Between 1972 PMS Professional Identification and 
Detailed 1970 PMS and Detailed 1970 Census Occupation, by Major 1970 Census Occupational 
Groups 







Prof ess iona^sldenti flea ti(^ 


in 


1972 > 










Different from 1970 PMS 


occupation 




Major 1970 census occupational group 




















Same as 




Same as 


Different from 






1970 PMS 




1970 census 




1970 census 


Identification 




Total 


occupation 


Total 


occupation 




occupation 


not reported 


ALL OCCUPATIONS 


















290 
100.0 


176 
60.7 


97 
33.4 


46 
15.9 




51 
17.6 


17 

t 5.9 


OPERATIONS AND COMPUTER SPECIALISTS • 


















67 
100.0 


59.7 


22 
32.8 


8 

11.9 




. 14 
20.9 


5 

7.5 


ENGINEERS 






✓ 












67 
100.0 


^1 
61.2 


23 
34.3 


12 
17.9 




11 
16.4 


4i5 


, MATHEMATICAL SPECIALISTS 


















38 
100.0 


63.2 


11 
28.9 


4 

10.5 




7 

18.4 


. 3 
7.9 


LIFE SCIENTISTS 




















20 


12 


9 




3 


2 




100.0 


58.8 


35.3 


26.5 




8.8 


5.9 


PHYSICAL SCIENTISTS 


















61 


38 


21 


12 




" 9 


r 




100.0 


62.3 


34.4 


19.7 




14.8 


3.3 


SOCIAL SCIENTISTS * 








i 




N 






25 


15 


9 


2 




7 


1 




100.0 


60.t5 


36.0 


8.0 




28.0 


4.0 



Note: Agreement between 1972 PMS professional identification and PMS and census occupations was determined at the 
detailed Iftvel o*£ occupational classification. ^ r. 
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APPENDIX E 



Reconciliation Process 

J 



The classification of the causes of mismatches is described in the 
body of the report. The process by v^^lch each mismatch was 
tfaced in opQ of these categories is described in this appendix. 
Throughout this process, a hierarchy of causes was established; 
the lower the category appears in the classification scheme 
shown ia example 2 (see page 8), the higher it Is m the 
hierarchy (for example, "methodological differences" are higher 
than'"PMS coding errors"). A search was made for that cause in 
whose absence the PMS and census occupational categories 
would havjB matched or corresponded. In most cases, if two or 
^ more reasons for the mismatch were identified, the highest one 
in the hierarjchy was considered to have caused the mismatch. 

The first step in the process was the independent examination 
of both the census response and the PMS response. The basis of 
the code assigned to the census response was examined, and, for 
cases in which the assignment deperi^d upon an industry or 
class- of- woriier designation, the bas6 of these codes werfe also 
examined. If a census coding ^rror was discovered, this error was 
considered to be the sole cause of the mismatch, and no attempt 
was made to locate another cause. This procedure was the only 
-exception to the* rule that the highest of two or. more reasons 
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was chosen as the only reason for the difference. If the census 
coding was correct, the PMS response was examined for coding 
and processing errors. 

Af(er an independent verification of each report was made, 
the PMS response was compared with the census response. Cases 
with the same or essentially the same responses were separated 
from those with different responses. The former cases were then 
closely examined for structural or methodological differences. 

Finally, cases with different responses were investigated. The 
consistent responses were separated from the inconsistent or 
conflicting ones. The consistent responses were examined for 
evidence of the various kinds of insufficient responses; for the 
conflicting responses, an attempt was made to find the reasons 
for the conflicts. Discovering the underh/ing reaspns for the 
conflicting responses put the investigator into an area of 
speculation, and such factors as the reference periods, the 
company names and locations, and the person's professional 
iclentification (see appendix D) for certain jobs were examined. 
The chart in this appendix is a flowchart of the entire 
reconciliation process. 

i 
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Enter a 
mismatch 



Examine the 
census response 




CAUSE OF MISMATCH 



Yes 



Census 
coding error 



Examine the 
PMS response 



Compare PMS 
response with 
census response 



Compare PMS 
response with 
census response 
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Yes 


PMS coding or 




processing error 



Yes 



Structin^l difference: 
PMS subcategory 
misclassification 



Structural djfference:- 
PMS residual- 
category classification 



Yes 



Methodological 
difference: 
I managerial concept 



Y No 


Methodological 
difference; 
other * 








t 








Yes 






Insufficient 









response 





*• 








Conflicting 




response 
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SAMPLE DESIGN AND ESTIMATION PROCEDURE 

' The sample of occupational classification differences (mis- 
matches) was a stratified, systematic sample of mismatches 
selected from a universe of mismatches consjfting of alt 
scientific and ^technical occupational classification differences 
between the 1970, census occupational classification and the 
PMS occupational classification. The uniyerse was stratified by 
major occupatidnal grouKand by level of mismatch/forming a 
, total of 12 stratums. Thd sample size in each stratum was 
determined so as to produce a coefficient of variation of at most 
12*5 percent 

The estimates produced from, the sample of mismatches are 
^^ttributes in the form of proportions. The standard errors are 
I ^ 'estimated assuming the systematic sampling procedure is equi- 
valent to a simple random sample of mismatches. 

RELIABILITY OF THE ESTIMATES 

The sample used for this rpatch study is only one of a large 
number of possible samples of the same size that could have 
been selected using the same sample design,, sampfe selection^ 
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and measurement procedures. Estimates derived from these 
samples would differ from each other. 

The standard error is a measure of the variation among the 
estimates from all possible, samples and is, therefore, a measure 
of the precision with which an estin^ate from a particular sample 
approximates the average result of all possible samples. 

The estimate and its associated standard error may be used to 
construct a confidence interval; that is, if all possible samples 
were selected, each of these^urveyed under essentially the same 
general conditions, and an estimate and itsVestimated standard " 
error were calculated from* each sample, then approximately 95 
percent of the intervals from two standard errors below the 
estimate to two standard errors above the estimate would 
include the average value of all possible samples. The average 
value of all possible samples may or may not be contained [n 
any particular computed interval. But for a a particular sample, 
one can say with specified conf{4pnce that ihe average of all 
possible samples is included in the constructed interval. Simi- 
larly, the chances are about two out of three that the survey 
estimate will differ frpm the average result of alt possible 
samples by less than one standard error, and 99 out of 100 that 
the survey estimate will differ from the average result by less 
than 2V2 times the standard error. ^ 
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